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SMOKING AND HEALTH. 
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Tobacco Industry 


Research on Smoking and Health 
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For the past two decades, hundreds of scientists have performed 
thousands of experiments and written millions of words in a dedi¬ 
cated effort to explore the question of smoking and health. 

Result: So far, in spite of this massive effort, there are 
eminent scientists who question whether any causal relationship 
has been proved between cigarette smoking and human disease- 
including lung cancer, coronary heart disease, or emphysema. 

They believe that years more of exhaustive investigation will 
be required to clear up what is indeed now a muddy picture. ' 

What has been learned is this: Establishing cause-and-effeet .A);' 
relationships, which have been claimed to exist by government 
agencies and other groups, is much more complex than originally 
thought. In fact, even those who claim a cause-and-ef feet re- 
lationship has been proved admit that no particular ingredient, 
as it occurs in cigarette smoke, has been demonstrated as the 
cause of any particular disease. 


■ 'S-'-k- 






Who sponsored the research 




There are those who believe that voluntary health associations 
have provided the money for most of this research. Others think 
it was strictly a project of the various U.S. Government depart¬ 
ments. ’ >"• ■' 




, *-• 
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It is true that both have been—and continue to be—active in 
this field. But, a major portion of this scientific inquiry '• 

has been financed by the people who know the most about ciga- . 
rettes and have a great desire to learn the truth...the tobacco : 
industry.- .-. v ..-VvA:. 

And the industry has committed itself to this task in the most . ['jt-j hiii' , 
objective and scientific way possible. ■w---:;. 

V,,-- • .. 

• : A $65,000,000 program . 


A $65,000,000 


In the interest of absolute objectivity, the tobacco industry 
; “ has supported totally independent research efforts with com- 


• • 'pletely non-restrictive funding. ; : v y/- ■ v .\ _, ; V 

. • £•*»*.'•*•< . 

, In 1954, the industry established what is new known as CTR, the - 
,* Council for Tobacco Research-USA, Inc., to provide financial sup- 
■ "n : port for research by independent scientists into all phases of 
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tobacco use and health. Completely autonomous, CTR's research 
activity is directed by a board of 11 scientists and physicians 
who retain their affiliations with their respective universities 
and institutions. This board has full authority and responsibility 
for policy, development and direction of the research effort. Each 
researcher receiving a grant has complete freedom to publish the 
results of his work, whatever the results may be. As of June of 
this year, CTR has made grants totalling more than 44 million 
dollars. 




In 1964, the tobacco industry made a commitment for additional . 
independent research that amounted, during a ten-year program, V 

to 15 million dollars!" This commitment was'made'to AMA-ERF, the ' -vsilf* 
Education and Research Foundation, an arm of the American Medical 
Association. Under this program the ERF, like the CTR, made grants v;::££j 

What they did, ’ 


for scientific research with complete freedom and autonomy. 

• '*is I'rio.t 1 np -u «- r. 
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As of January 1977 , the Council for Tobacco'Research alone" has. - 
awarded 1 grants to 371 scientists, with numerous renewals, in 247 
medical schools, hospitals and research institutions in this" 
country and 10 other countries." 




During the ten years of the Education and Research Foundation pro¬ 
gram 222 grants were awarded to scientists in 87 medical and re¬ 
search institutions. .... . .... 


While the projects of these researchers may be considered rela¬ 
tively narrow in individual scope, the industry has not overlooked 
its research responsibilities in broader areas. In 1970, Washing¬ 
ton University in St. Louis announced two million dollars in to¬ 
bacco industry'funding for study of'immunologic’factors in'cancer. 
The grant has since been increased to 2.8 million dollars..’ In 1972, 
Harvard Medical School announced receipt of a 2.8 million dollar 
tobacco industry grant for a five-year investigation into pulmonary 
and cardiovascular diseases. The research program was extended for 
another three years with an additional $2.2 million grant announced 
by the University in March 1977.^ And.in 1974 the" UCLA School of 
Medicine’ announced'’a" l!7-milii6n'-dollar, industry-financed, five- 
year program of research on lung defense mechanisms and early de¬ 
tection and treatment of cancer. - 


•v 
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The combined commitment by . the tobacco, industry for-all. these, pro- , 
jects amounts to more than.'65 million’dollars. T In~many, years, the ! 
tobacco industry' s: commitment ’ in this area has’exceeded that of 
any government department.. .and" has come to millions more than the 
research expenditure on smoking and health reported by_ all the yol- © 2^’.; 


untary health associations combined; 
















* %.V/V- 


o.t. 

>>. 







Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 





What they found 




The findings of research studies funded in whole or in part by 
the industry have already resulted in publication of more than 
2,000 scientific papers in the professional literature. 

Through this work much valuable data have been produced about 
lung cancer, heart disease, chronic respiratory ailments and 
other diseases. However, there's still a lot more to be learned. 


. . 'd ' 


The findings are not secret 


, "V 


All the above reports have been published in medical and scienti¬ 
fic journals in the United States and other parts of the world. 






S'- 


These documents are available to scientists and doctors interested 
in pursuing the scientific truths o njthe smoking and health issue. 


y ;V . 






The work should go forward 


There are'eminent scientists who believe that the question of 
smoking and health is an open one and that research in this area 
must go forward. 

From the beginning, the tobacco industry has believed that the 
American people deserve objective, scientific answers. 


With this same credo in mind, the tobacco industry stands ready 
today to make new commitments for additional valid scientific...... 

research that offers to shed light on the question of smoking ; - 
and health. :~rc .I;'.-..: 
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Gary L. Huber, M.D. 

Chief, Division of Respiratory Disease 
Harvard Medical Unit 
City of Boston, Department 
of Health and Hospitals 
818 Harrison Avenue 
Boston, Massachusetts 02118 


■;* ' 

>-y; , 

x 
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Dear Gary: 






•{ 

‘ r ’* ' ’ ' 
'Vf. 






In accordance with our telephone conversation of today, I 
am enclosing herewith a xerox copy of the signed agreement between 
Harvard Medical School and seven cigarette manufacturers. As I XX. 

advised you, I will retain the original until we learn definitely 
whether there will be additional participants. It may be late in .'■■/ 
October before we will have a final answer to this question and / 
until then there should be no publicity. • Tx’XXXX 

rf'-'i I understand that you will give consideration to the type • 
of publicity which Harvard contemplates and will be in touch with 
me concerning that in the near future. 


yH. 


I am advised by Horace Kornegay that a partial payment by .vo.;b 
each of the committed participant companies is being forwarded to " 
you today or tomorrow. The balance of the initial semi-annual pay- ’ 
ment will be forthcoming as soon as we hear from the other company. ‘ 

Please advise if there are any questions. I know that the 
entire cigarette industry is pleased to have Harvard Medical School 
undertake this important research concerning smoking and health 

Sincerely, , - 

/JLy/fM-4 

/ ' \David R. Hardy 
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DRH: sb 
Enclosure 
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HARVARD RESEARCH PROPOSAL 



Harvard Medical School proposes to develop and implement a 
scientifically objective research program relative to smoking and 
health with the goal of providing major contributions toward the 
solution of some of the questions regarding cigarette smoking. 

A five-year research program to be supported by sponsoring 
tobacco companies is proposed on the following basis: 

1. Direct responsibility for the development and adminis¬ 
tration of the program will be in the Harvard Medical School. 

Dr. Gary L. Huber will be the principal investigator. Drs. Franklin 
Epstein, Edward H. Kass and Ramzi S. Cotran will provide advisory 
assistance as project consultants. In the event Dr. Huber becomes 
unavailable prior to the completion of the research program, a sub- - 
stitute principal investigator with training, experience andi inte¬ 
grity comparable to that of Dr. Huber will be selected by the Harvard 
Medical School. The sponsoring companies' continued support shall be 
contingent upon their approving any such substitute principal in¬ 
vestigator. 


2. The design and conduct of the research program will be 
exclusively the right and obligation of the principal investigator 
and all researchers will be free to publish results and data., 
developed in the research program at such times and in such scientific 
journals as they may elect, subject to the prior approval of the 
principal investigator. 


3. There presently exists at Harvard Medical School under the 
direction of Gary L. Huber, principal investigator, a well- 
established program for the investigation of factors that may.be 
important in the development of various diseases and host defenses-■ 
to such diseases, including particularly host defenses to pulmonary 
diseases. The proposed program on tobacco research will generally 
proceed along the following four phases: _ _ / 


(a) - 'Immediate utilization", redirection and implementation 3 -- 


, - of existing resources of the already established, program,in 

order to study possible biologic effects of cigarette smoke- zt: 
upon the lung with the objective of determining the role, if any 
that cigarette smoke may,play, in the development of pulmonary. . j 


disease. 


Cb) Rapid expansion'of existing'resources to include a 



• ' 






’• \: 
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HARVARD RESEARCH PROPOSAL 
Page 2 




more comprehensive endeavor in the areas of (i) biochemistry, 
(ii) pathology “and (iii) epidemiology, relative to questions 
of health and cigarette smoking. 

(c) Development of limited resources for the study of 
potential relationships between cigarette smoke and cancer of 
the lung. 



: -Vt 



Cd) Development of efforts, independently or in collabora 
tion with other private research facilities, to study possible 
relationships between cigarette smoke and heart and vascular 


diseases. 



“Vv 


4... The budget, for .the. program, is set forth in Appendix A,._, 

attached. It is presently anticipated that payments will be “ 

received in equal semiannual installments over the five-year period 
of this research program and that apportionment of such payments will 
be made by the sponsoring companies among themselves. 


•• ' ' '•’*» . 

-vv *■ . 

' *' 7 ..'Vs ' 




5. For convenience, the sponsoring companies will designate 
a person with whom the principal investigator may communicate, and 
through whom the companies may communicate with the principal- in¬ 
vestigator, respecting all matters relating to the program. 



6. The commencement date of the project shall be September 1, 1972 
for the purpose of budgeting. No funds in excess of $200,000.00 which 

- have not been expended or specifically committed for expenditure 

; . shall be retained past the end of any fiscal year. In computing the 

excess amount, any such funds carried forward from a prior fiscal 
year or years shall be included. If, at the end of a fiscal year/ 

the amount of funds in excess of that figure shall, at the option of 

Harvard Medical School," be applied as a credit’to the next fiscal- ’ 
year or shall be returned to the companies. 

7. It is contemplated that at least four associate investigators 
r (e.g., in biochemistry, pathology, physiology and epidemiology), or 

their scientific equivalents, will eventually be recruited to parti- 
. cipate in. this program, and that adequate space for their activities- ■* 
will be made; available through monies provided by this budget and 
other-wise.' A description of and statement concerning the adequacy of 
such space shall be provided by the principal investigator to the 
companies once a' year. Such statement shall also include a report 
. on the expenditure and commitment of funds for the preceding twelve- 
>' month period. 1 •_ 



. iv : 


a 'i, 
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8. As the budget indicates, project costs are "direct”. 

All monies contributed will be expended in the furtherance of 
this program as directed by the principal investigator. A 
statement certifying that fact will be included in the princi¬ 
pal investigator's annual report. 

9. With particular reference to the budget item "Altera¬ 
tions and Renovations", any expenditures chargeable to such item 

shall represent construction or alteration that most effectively - : 

implements the project herein described and shall be subject to -• -io. 

prior approval by the principal investigator and the sponsoring " 
companies. v ' - , ■ 

'v-v- '■ 

The agreement'was' signed by-rhe..following people.:.-;r.di;; A, 

- ' • ■ - - - HARVARD MEDICAL SCHOOL •- ■/: - - • 

- —— ------ By Gary Huber, M.D . 

Principal Investigator . 




Henry Meadow 

Executive Secretary 

Committee on Research and Development 

Franklin Epstein, M.D . 

Director, Harvard Medical Unit 
Boston City Hospital ■ 



Accepted:-"- — * r - 





BROWN S WILLIAMSON TOBACCO CORPORATION 
‘ 1600 West Hill Street " -'t.. ... 

Louisville, Kentuck 40201 

LIGGETT $ MYERS INCORPORATED . 

630 Fifth Avenue ' - ' : 

' New York, New York - 10020" "-r-i- 

' ’L0RILLARD, A DIVISION OF LOEWS-THEATRES 
-200 East 42nd Street -- 1 ’..I-; 

New York, New York'- 10017 :: : ; ; i - 
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PHILIP MORRIS INCORPORATED 

100 Park Avenue 

New York, New York 10017 

R. J. REYNOLDS INDUSTRIES, INC. 
401 West Main Street 
Winston-Salem 
North Carolina 27102 

LARUS 5-BROTHER COMPANY,- ING.- 
TRADING.AS THE HOUSE OF EDGEWORTH 
Richmond, Virginia ' ‘ \ . > 

"united"states"tobacco COMPANY 
100 W. Putnam Avenue 
Greenwich, Connecticut 

AMERICAN BRANDS',"INC. 

245 Park Avenue 

New York, New York 10017 
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DIPAHTMCNT OF MCQfCINC 


DIVISION OF RCtFIHATOHT OISCABCS 
GAUr L- HUlCffi M.O., CHIKF 



BETH ISRAEL HOSPITAL 
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Mailing Address: 


BCTM ISRAEL HOSFITAt. 

330 aftOOKtjNe AVCNUK 
BOSTON. MASSACHUSETTS 02211 
(B1T1 ?39*21tt 


June 29, 1976 


'Mr. David R. Hardy, Esquire 
Shook, Hardy 5 Bacon 
915 Grand Avenue 
Kansas City, MO 64106 


- »i 1■ ■ 




Dear Mr. Hardy: ■:.y^ - • ••• • ' i V> ; ;• 

In accordance with our several discussions, I am requesting 
through you a three-year extension of Industry funding for our 
tobacco research program at Harvard University, to cover the academic . 
years of July 1, 1977 through June 30, 1980. The sponsoring institution, 
as before, will be Harvard University,*'and' we anticipate no change in the 
location of the performance of the research work. In my discussions with 
representative administration of Harvard Medical School, the exact format 
of the agreement previously used will be required to provide compensation 
for identifiable indirect costs related specifically to the project. We 
have previously confirmed by individual correspondence that the sponsoring 
companies are the sole owners of all equipment purchased in conjunction 
with this project. I would also ask, in addition, that the ownership 
of any such equipment purchased, both past and in the future, with tobacco 
funds be clarified in the formal agreement,' as well. 

We are requesting an amount of $622,014 for the direct' costs of the 
first renewal year, and a total amount of $1,958,293 for the entire 
three-year period (budget summary enclosed). As before, payments should 
be provided in equal semiannual installments, with the apportionment of 
such payments made by the sponsoring companies among themselves. 

We will attempt to develop additional support for this program 
from alternative sources. To continue the program in the comprehensive 
depth that we are now approaching, and to maintain it at an optimal 
level of productivity, our staff investigators have suggested a total 
budget of $834,154 for the first renewal year and a total amount of 
$2,487,050 for the three-year period. We are submitting this Fall a 


&v ; : 
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proposal to the National Institutes of Health for a Project Center Research 
Program relative to smoking and health.. We have been, in the past, highly 
successful in raising Federal funds for research and it is our hope that the 
difference in funds needed to develop the program to what we believe to be 
its optimal depth and the amount we are now requesting from the tobacco 
industry will become available through NIH funding. For one reason or 
another, should we not obtain additional funding for this program from 
sources other than the tobacco industry, it will be necessary for us to 
reach a decision jointly with our sponsors on either a reduction in our 
total optimal effort or an increase in the magnitude of our industry support. 

It has meant a great deal to me personally, and to the University 
as well, that we have had in the past unified tobacco industry support 
in this project; it is my hope that all of the companies now sponsoring 
this program will continue their participation. For the renewal period 
I will continue as the Principal Investigator in the project and, as such, 
will pledge to our sponsors the very best of my abilities to achieve those 
goals of the program outlined in our initial agreement. I and most of our 
Harvard faculty participants are committed to this project with the majority 
of our time and effort; I hope that the tobacco industry will approve' 
our ..request, and . we will continue to do our ..utmost. to. further develop and. ' 
sustain a scientifically objective research program relative to smoking 
and health, with the goal of providing major contributions toward the 
solution of some of the questions regarding cigarette smoking. 


d/ - t 

r-S+jttt- 

* - ^ _ 

i .► 


Sincerely yours, 

% L 

Gary L. Huber, M.D. 


GLH:NM 

Enclosure 
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Division of Respiratory Diseases 
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330 Brookline Avenue ' ... 

Boston, Massachusetts' 02115 ' 


r •?->x 
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Dear Dr. Huber: 


I am pleased to advise you that American Brands, Inc.; 
Brown & Williamson Tobacco Company; Liggett & Myers, Incorporated; 
Lorillard, a Division of Loews Theatres, Inc.; Philip Morris In¬ 
corporated; R. J. Reynolds Industries, Inc.; and United States 
Tobacco Company are prepared to make available to Harvard Medical 
School for the academic year July 1, 1976, through June 30, 1977, 
additional funds in the amount of $147,000.00. These funds will be 
made available to you upon sixty (60) days prior written request. 
These funds are to be utilized for the purpose of supporting a 
program of analytical tobacco smoke chemistry to provide back-up 
support for biological research in connection with the existing 
agreement. - - . - . • - ■ • - ••' • 

A further additional sum in the aggregate amount of 
$75,000.00 shall be made available to Harvard Medical School upon 
sixty (60) days prior written request to help support, in an 
amount not to exceed $35,000.00, teaching and clinical training 
at Harvard in the general area of pulmonary medicine (such funds 
to be used only for salaries of fellows and faculty in the Harvard 
Department of Medicine who are directly associated in a clinical .I 
or training capacity with the Smoking and Health Research Pro- 1 

gram); and to meet in part, in an amount not to exceed $40,000.00, 1 
identifiable institutional costs of the now existing program, 1 

including: certain monies presently claimed to be owed. Such : ■ J 
additional Siam shall be provided in reliance on and expended in 
accordance with the provisions of attached exhibits A, B and C. % 


;» • 
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Shook, Hardy £ Bacon 


Gary L. Huber, M.D. 
November 8, 1976 
Page Two 


" ’ ' The funds to be paid hereunder shall be subject to the 

terms of the 1972 "Harvard Research Proposal" as amended by the 
proposed extension agreement enclosed, which must be executed 
prior to any requests for such funds. A copy of the extension . ... 
agreement has been sent to Mr. Henry Meadow with the enclosed 
cover letter. 

. -V : Sincerely, 

/2 

. . _ ’ William W. Shinn 

WWS/rf . : • ' . : . . . ■ ; j . . 

Enclosure . 

cc: Mr. Henry C. Meadow 




Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 
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HARVARD MEDICAL SCHOOL 


OlFAHTMCNT Of MKDICINC 

DIVISION OF ACSPIftATOBY OtSCASSS 
GARY L. HU8CR, M.D., CHIER 



BETH ISRAEL HOSPITAL 


Mailing Address: 

■ ITH ISRAEL HOSPITAL 
330 BROOKLINE AVKHUI 
BOSTON. MASSACHUSETTS 02218. 
(•17) 733—2281 


November 5, 1976 


William Shinn, Esquire 
Shook, Hardy § Bacon 
915 Grand Avenue 
Kansas City, Missouri 64106 


Dear Mr. Shinn: 



Relative to our discussions on the awarding to Harvard Medical School 
supplemental funding in the aggregate amount of $75,000 for the academic 
year July 1, 1976 - June 30, 1977, these monies will be expended by the 
Beth Israel Hospital, in an amount not to exceed $40,000, to meet, in part, 
identifiable institutional costs of the now existing program, including 
the following program-related direct capital construction costs: 


Direct Capital Construction Costs 


1. Clifford Douglas Stewart Associates: Architectural 
Services. Paid by and currently owed to Department 
of Medicine 

2. Outstanding renovation bills paid by Beth Israel, 
but not yet reimbursed to the Hospital by Harvard: . 


$2661.92 


HEW Construction Co. 3883.15 
Walsh Brothers, Inc. 4200.00 
Clifford Douglas Stewart Ass. 1499.68 

$12,244.75 


• VVv;.. 


The remaining $27,755.25 may be used by the Beth Israel Hospital to meet 
identifiable indirect costs provided they relate specifically to the 
Tobacco and Health Research Program, and are identified, requested and 
approved by me prior to disbursement. 

The remainder of the supplemental funds, not to exceed $35,000, 
is to be used to help support teaching and clinical training at Harvard 
in the general area of pulmonary medicine, with such funds to be used 
only for salaries for fellows and faculty in the Harvard Department 
of Medicine who are directly associated in a clinical or training 
capacity with the Smoking and Health Research Program. 


A/Y 










...V •’/> 

r ' ! 


' ' ' - -* V/’v'-.v’ r"' ’ ’ *' f “ ■ ' y, *,* 

r si > & 


Source: https://www.industrydocuments.ucsf.edu/docs/fjyl0000 
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William Shinn, Esquire 
November 5, 1976 
page 2 


It is my understanding that the Grantors will make no additional funds 
available under any circumstances for supplemental direct project costs or 
indirect costs for the now-funded program. I have been given assurance that 
the Beth Israel Hospital accepts these expenditures of supplemental funds, 
that there are not additional invoices outstanding to date in the Department 
of Medicine for which payment has not been approved and that there will be 
no further requests relative to the now-funded Tobacco and Health Research 
Program for additional augementation of indirect costs or other direct 
costs identified to date. 







My warmest personal regards 
:.and highest respect, - 


9 -\. 


./JU_ 


UaQ - 


Gary L. Huber, M.D., 


O 





GLH/th - -------- 

cc: : Mr. Meadow ' ■•ssz-zh- Jrcjraa- ir.d 

Dr. Rabkin.;r 
Dr. Epstein 

Mr. Uris .? -r f 




Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 
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BETH ISRAEL HOSPITAL 


A JJrtis: 


November 22, 1976 


»*TH isaict. U039IT4I. 
uo 1SCOKUMC av;>ui 
BOTTOM, MA33ACMU3^~ra 01211 
tairj 73J-U9I 


• ; , '- n - MEMO RAN D EJM 


SMOKING AND HEALTH RESEARCH PROGRAM EQUIPMENT . ~ ’. 


TO: 


MR. SHINN ■ 


FROM: 


DR. HUBER 


I would like clarification of the ownership and use of 
equipment purchased with funds provided' by the grantors to the 
' Smoking and Health Research Program. ...... . 

^ ■ As you know, we have variable amounts of support from 

J on-tobacco related research. Sponsors for these programs range • 
from Federal agencies to the private sector. . ■ * 

, v : In addition to our research activities, several of us in ■. 

•the Smoking and Health Research Program who have clinical interests 
within the hospital and”medical school have been'asked to provide- . 

I guidelines for the use of equipment in support of patient related 

activities. . • • • * ■ 

• . ■ •; % . . ... . •. 

C". .To help us resolve, for the present and the future, any 

'.questions or potential conflicts related to ownership and uLili- 
zation of the Smoking and Health Research Program equipment, would 
you please respond specifically to the following points: (1) 
ownership and utilization of equipment generally, (2) use of 
equipment in other research programs not funded by the tobacco 
industry and (3.) use of equipment for non-project-related clinical 
services in the hospital. 

•"--A- v - v; / I do hope you C 2 n clarify these matter- in the spirit of 

.■ those goals for which the grantors established the program. 


* - V ,• 

.• -'f • - ■ • 




'■ A >•.*'' . L'i' '.“'•T.v •: ,u i >■! :i 5: V • ■ , 4 ... I > \ 




Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 
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I hops that this is helpful to you. T have sent a 'copy . 
of your memorandum and this letter to the grantors. 


Sincerely, 


" •' .Killian W. Shinn 

• < : VF,iS/r£ • t --- ..... . 
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revARD MEDICAL S' 

25 5HATTUCK STflE'T 


BOSTON. M/.SS/.CIIUEKTTS 0211! 

xxxx/nnrx 


732-1495 


orric-K ot Ti'f oCAfi 


February 8, 1977 


•William IJ. Shinn, Esq. ; . ’ 

Shook, Hardy & Bacon - ■ ‘ - 

915 Grand Avenue 
Kansas City, Missouri 64106 

Dear Mr. Shinn: . ‘ 

As ;;e agreed over the telephone, I am returning herewith, duly 
executed on the part of the University,three copies of the Extension 
Agreement in connection with the Tobacco Research Program. In 
addition, I am enclosing letters from the Beth Israel Hospital to 
the Medical School agreeing on the part of the Hospital that they will 
not look to the School nor to the Tobacco companies for the recovery 
of indirect costs and that the funds available for project costs will 
be used for direct costs. In addition, the Hospital agrees that the 
ownership, use, and custody of equipment acquired through the program 
will be handled! in accordance with your letter to Dr. Huber, dated 
November 24, 1976. 

The Medical School subscribes to both statements. The Medical 
School will not look to the Tobacco companies for recovery of indirect 
costs in relation to this program and the funds available for project 
costs will be used for direct costs. The equipment, with respect to 
ownership, use, and custody will be handled in accordance with your 
letter to Dr. Huber, dated November 24, 1976. 

t 

If there are other questions or problems, please do not hesitate 
to let me know. 


HGM:FD . 


Enclosures 


Sincerely, 




0 • r,,-. 

. (■ : m 

/ v 'w,;,: 


Henry C.Vleadow 
Senior Associate Doan 
for Admin is Ur at ion. 


Source: https://www.industrydocuments.ucsf.edu/docs/fjVlOOOO.. 
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NCHiU T. M.O. 

Crrtrjl Di'Ctl'ir 


• © : ( © 

_Getil. isrs.el irlospiiail 

330 EP.OOKU.NS A.VSMXJ?a .• BOSTON, 1A.ASS ACHUSTOi'o OSK1I3 


V>* 


8 February 1977 


: \ ••'■/v, 
?i;c- 

' 1 «>1 w 


Mr. Henry C. Meadow . ' . 

Senior Associate Dean _ _ * 

Harvard Medical School ’ 7 V *• 

2S Shattuck Street' : . 

Boston, Massachusetts 02115 • - 

Dear Henry: # • • *• 

In connection with the Harvard Smoking and Health Research 
Program, pleased be assured that the ownership, use and custody of 
.equipment acquired through that program will be handled in accordance 
with the letter from Mr. W. K. Shinn to Dr. Gary Huber dated 
2d November 1976. ' . 


Kith. best wishes. 


Sincerely, 


r". - —» — ?S * * 


■Wic^ 




Mitchell T. Rabkin, M.D. ■ 
General Director 


lid 

cc: Mr. Eugene C. V.'allace 


i 

I 

l 


r 


. ;; •/.' i 

- 'I-V- \ 


aor itoa 


■r ; „ 


■■■ J* : 




•*" f. ‘-b ! \ .) > , 


* »*• ' v’* ‘ • "*•* •• i ’V : V • * ' .w ' • 

;''i. /. . * v*v ■ -rx t ■■ •v.^;* ' .tv.v* 

■ .// 1 •_ ’’ *' <■? ■ : .>•*.-'V’ 

Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 
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prank r ics«cc 
sam a. sisNce (>ea«-i939} 
eOOAW SHOOK (lB»N-i970j 
OAVJO R. MA«OY {l|9l7-(97e) 

CMAWl.es L. BACON 
OAVlO M. CLARA 
LANE a BAUER 
prana p 3ebree,b 
FREDERICK BCIHL 
WILUAM W SHINN 
JOHN C. POOS 
DONALD A. MOCL 
EVeRETT A. OLSON, JR. 
JOHN T. MARTIN 
DAVID W. SHINN 
WILLIAM A. WAUOH, jR. 

LCC E. STAN POND 


SHOOK, HARDY X BACON 

TWeNTIETH TLOGR. MERCANTILE BANK TOWER 

KOI walnut 

KANSAS CITY, MISSOURI 6-*IOfl 

(aia) 474-8S50 


OAVlO N. HAAOT 
WILUAM O. ZlMMCNMAN 
ROBERT E. NORTHRIR 
PATRICK MCLARNCT 
HARVEY L. KAPLAN 
JOHN C MONICA 
CHARLES R.WALL 
SAM U COLVILLE 
OENC E.VOIOTS 
JAMES T. NEWSOM 


JAMES K OTTMAN 
OP COUNSlL 


March 9, 1977 


RUSSELL a. NO 6 LET 
LOQAM J. WILSON 
STEPHEN 0 AU8ER 
LEO R ORCYCR 
PATRICK M. StRR'OOS 
OAVlO R, MORRIS 
ALLEn S. RUSSELL 
LAUREL H. CORN 
JOHN R„ WEI SEN PELS 
ALLEN R. RURVIfl 
STEVEN C. PARRISH 
RICHARO O. WOODS 
LARRY R. O'NEAL 
■ ERNARO V. O'NEILL,JR. 
OART R. LONO 


WASHINGTON, O. C. OFFICE 


COCK.HENOEPSON & SAXBE.R C 

TENTH FLOOR 
ITTS A STREET, N. W. 
WASH (NOTOM. O. C. tOO OS 
(EO«i 331-0707 


• * 7 -i' >• 

V*'., 


Gary L. Buber, M.D. 

Chief, Division of Respiratory Diseases 
Beth Israel Hospital 
330 Brookline Avenue 
Boston, Massachusetts 02115 

Dear Dr. Huber: 


I enclose a copy of the executed agreement and my 
letter to Mr. Meadow. Copies have been sent to the partici¬ 
pating companies and to Horace Kornegay. I also distributed 
the Dean's Report. 


Sincerely, 

William' W. Shinn 








WWS/rf 

Enclosure 
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HARVARD SMOKING AND HEALTH RESEARCH 
PROGRAM - EXTENSION AGREEMENT 


In 1972, a commitment was made by the undersigned Grantors 
to" provide funding for a Smoking and Health Research Program de¬ 
veloped by Harvard Medical School. Pursuant to the provisions of . 
the commitment, funding would expire in 1977. However, the under¬ 
signed Grantors and Harvard Medical School wish to provide further 
funding of the program for the three (3) academic years of July 1, 
1977, through June 30, 1980, as follows: 

1. Grantors shall provide additional monies in the 
aggregate principal amount of One Million Nine Hundred Fifty-eight 
Thousand Two Hundred Ninety-three and No/100 Dollars ($1,958,293.00) 
to be applied to the Smoking and Health Research Program for direct 
costs only. A budget is attached as Appendix A. An additional sum 
of ten percent (10%) of any semiannual payment made hereunder will 
be paid to Harvard Medical School as supplemental funds not as 
project costs.. 


If,~iri accordance with paragraph 1 of the original agree¬ 
ment, the sponsoring companies do not approve a substitute investi¬ 
gator, reasonable and necessary expenses required to terminate the 
work in progress in an orderly but expeditious manner shall be pay¬ 
able from project monies available or to be made available during 
the current fiscal year. Any monies not required for such purpose 
shall be held for disposition as directed by the Grantors. 

2. Harvard Medical School shall continue to be respon¬ 
sible for the project. This responsibility shall include providing 
or arranging for adequate housing, services and the like. Harvard 
Medical School shall determine the proportion of supplemental funds 
paid by Grantors that should be paid over to any other institution 
that may be providing for the project and shall pay such amount. 

3. All equipment purchased with funds from either the 
original or the extended grant is and shall be the exclusive 
property of the Grantors, as they determine their respective in¬ 
terests, and utilization of such equipment shall be only for 
purposes of the Smoking and Health Research Program. 

. v 4. Harvard Medical School shall cause financial records 

to be maintained respecting all funds made available by Grantors. 
Said records shall be maintained consistent with generally accepted 
accounting principles and shall be made available for audit by 
Grantors'- accountants upon reasonable notice from Grantors. Harvard 
Medical School shall require similar records (and access to them by 


1003535617 
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Grantors' accountants) of any entity to which it disburses funds 
other than for the sole purchase of equipment and supplies. 

Grantors shall have a similar right to all records respecting any 
funds they make available for the present Smoking and Health 
Research Program. .. '. - -- 

5. The provisions of the 1972 Harvard Research Proposal 1 
Agreement, as amended hereby, shall continue to govern the extended 
Smoking and Health Research Program, including procedures and funding. 
In particular, no direct funds are to be expended without the 
approval of the principal investigator prior to the initiation of 
said.expenditures. A copy of the original proposal is attached to 
and incorporated into this agreement by reference as Appendix B. 

- This Extension Agreement shall be dated as of the date ' 

’,the last' of the signatories hereto executes it.- ' ---- 

. 1 HARVARD MEDICAL SCHOOL " ‘‘ 



BROVTN & WILLIAMSON TOBACCO 
• CORPORATION'-'— : 


DATE' 


: F £ <3 . -2 Y, '*77 
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\ Personnel 
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Equipment 
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Supplies - / ' . 
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Travel 
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• Alterations 
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50,000 

• 55,000 . 

60,000 


Clinical Services 
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HARVARD MEDICAL SCHOOL 


owahtmcnt or medicine 


O! VJ SION or RESPIRATORY DISEASES 
CARY L. HUBER, M.O., CHIEF 



BETH ISRAEL HOSPITAL 25 ' 


Mailing Address: 


beth ibrael hospital 

ISO BROOKLINE AVENUE 
BOSTON, MASSACHUSETTS OIIIS 
I SIT) 7IS-13SI 


August 10,, 1977 


William W. Shinn, Esquire 
Shook, Hardy § Bacon 
Mercantile Bank Tower 
1101 Walnut 

Kansas City, Missouri 64106 ‘ ~~ ' 

Dear Bill, 

Although we have discussed this on several occasions by telephone, as 
well as with Mr. Lee Stanford of your group, I do not think I have formally 
requested that we be given permission to transfer en_ bloc the budgetary 
supplementary funding that was awarded for the tobacco chemistry research 
of this past year. The budget that we had initially developed for the-— 4 
supplementary funds is enclosed. In that this program was budgeted and planned 
for the just now completed academic year, and in that we had been given - 
assurances late last year by Mr. Hardy that the funds would be available, 
we undertook this work as scheduled and have now completed it. In that.the 
supplementary funding did not arrive, because of a variety of delays, until 
almost a full year later, it would-be easiest, from the standpoint of the 
Harvard Business Office, to transfer this amount of money directly into the 
now overexpended accounts. With this communication I assure you that the 
research for which these funds were intended has been undertaken and 
' successfully completed. If you need any additional assurances or confir¬ 
mations, either from myself or from Dr. First, please do not hesitate to let 
me know. I would like your written permission, which I can transmit on to 
Harvard Medical School, to allow the transfer of $147,000 from the Harvard 
University Account entitled ’’Tobacco Chemistry Program" and identified as 
60-092-4716-2 to the now existing Tobacco and Health Research Program account 
at Harvard incorporating the initial agreement funding from September 1, 1972 
to August 30, 1977, and identified as account number 60-092-9006-2. If we 
cannot make this transfer en bloc , it will require our going back over all 
of the-run sheets and purchase orders for the past year and picking out each 
individual voucher, including the weekly salaries of the employed technical 
help. That is a significant bookkeeping task, and I hope you will simply 
accept my recommendation that we transfer these monies, as indicated above. 
Please advise me as to whether or not you will accept this recommendation. 

If there are any questions that I can answer about this, please do not 
hesitate to call me directly. 

My warmest personal regards 
and highest respect always, 


(r *<,—^ 


Gary L. Huber, M.D., Chief 
Division of Respiratory Diseases 


GLH/ncb 

Enel. 
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% Allocation Amount 


Sub Total 


PLRSONNHL 


Harvard School of Public Health 


1) 

Melvin First 

Research Director 

10% 

2,000 

2) 

William Hinds 

Aerosol Physicist 

80% 

14,200 

3) 

Otto Grubner 

Chemist 

50% 

ll / 340 

> 4) 

Robert Weker 

Chemist 

90% 

12,840 

5) 

Machinist 

15% 

1,000 


Fringe Benefits (18%) 


7,448 

Harvard Medical School 



1) 

David Drath 

Biochemist 

. 75% 

18,750 

2) 

Research Assistant 

80% 

8,000 

3) 

G. Clinton Somberger 
Biostatistician 

45% 

9,450 


Fringe Benefits (18%) 


6,516 



41,380 


48,828 





36,200 
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% Allocation 


Beth Israel Hospital 


1) 

Gary L. Huber 

Research Director 

.15% 

2) 

Administrative Assistant 

25% 

3) 

John Shea 

85% 


Bacteriologist 


4) 

Machine Operator 

100% 

5) 

Secretary 

35% 


- Fringe Benefits C16%) 


Amount 


None 


4,000 


10,328 

7,200 

3,380 


3,985 


Sub Total 





24,908 ; 


28,893 


SUPPLIES - - - . 

Animals 
Animal Care 

Chemicals, radioisotope 
Glassware/disposables 
Replacement parts for instruments 
Stationery and Telephone 


TRAVEL 


6,063 

5,550 

4,500 


4,500 


2,700 

650 


1,300 




SPECIAL SERVICES 

Parts fabrication 
Printing 



1,300 


TOTAL ' $ 147,000 

1003535624 
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September 15, 1977 



i>v 

Gary L. Huber, M.D. 

Chief, Division of Respiratory Diseases 
Beth Israel Hospital 
330 Brookline Avenue 
Boston, Massachusetts 02115 



Dear Dr. Huber: 

I have discussed your letter of August 10, 1977, 
with sponsors of the Harvard program and they have no objection 
to the en bloc transfer described. 


Sincerely, 



William W. Shinn 
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A. Student Research Program Synopsis 

B. Student Research Program Report 
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STUDENT RESEARCH PROGRAM 


Our Student Research Program was initiated in the summer of 1969 when 
our Respiratory Diseases Unit was still located in the Channing Laboratory 
of the Boston City Hospital. We at that time had no significant funding 
for our research activities, and student volunteers were recruited to help 
us in our laboratory efforts. In that first year we had three student 
volunteers in Hunter Nicholas, Robert Kass, and Ellen Finder. For interest, 

Mr. Nicholas graduated two years ago from Princeton University with honors, 
entered the Harvard School of Public Health as a special student for one year 
while doing research in our laboratories, and is now a medical student at 
Boston University. Mr. Kass graduated with honors from Antioch College and 
is now a Graduate Student in Biostatistics at the University of Chicago. 

Ellen Finder graduated, while in the program, with honors from Simmons College, 
went on to graduate from Downstate Medical School in New York and pursue a 
career as a physician. 

Over the nine years that our program has existed we .have had a total of 
30 student participants. There are probably an additional few others who 
entered the program but left soon thereafter without sustained involvement. 

The activities of all students in the program have been confined^ to tightly- 
delineated and self-limiting research projects. The efforts of the 30 stu¬ 
dents have led to a number of literature contributions as both abstracts and - 
papers. From these contributions there has developed a total of 65 scientific 
presentations to various national and international professional societies, 
with 36 of these presentations being made by students. Overall the students 
have presented to a total of 11 different societies, including American Federa¬ 
tion for Clinical Research, the American College of Chest Physicians, the 
American Physiological Society, the American Society of Clinical Investigation 
and several other groups. 



We have had four very successful student participants from the Positive 
Program sponsored through the NAACP and the Medical Foundation of Boston. Mr 
Nicholas, who has been with us for nine years while otherwise a full-time 
academic student, has five presentations and seven literature contributions. 
Mr. Carlton McCarthy, who stayed on with us after his initial summer in the 
Positive Program has 21 total national or international scientific presenta¬ 
tions and a number of literature contributions. He is now a graduate student 
at Yale University. 



The support for operating expenses and student stipends in the program has 
originated from many different sources, several of whom would prefer to remain 
anonymous or unacknowledged donors. In the first years of the program, parti¬ 
cipants were not paid for their efforts. In an attempt to realistically help 
meet the costs of their ongoing education, however, we have now been able to 
secure support for them. The stipends that we currently provide are generally 
competitive to what students are paid in other capacities. 
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We have not had any special criteria for acceptance into the program. By 
their seeking us out, there is probably some selectivity generated by the 
student with an interest in research or science. We have not as yet undertaken 
a longitudinal followup of program participants, although we do have some 
preliminary information on most students. Most of the students initially 
entered the program at a relatively young age, more often than not while still 
in high school or in their first year or two of college. The vast majority 
of them had from the beginning some interest in the biological sciences but 
not specific or major commitments to careers in medicine or biology. The major¬ 
ity of the students have participated in the program for more than one year 
and by far most of them now have redirected their education toward-a major in 
the medical or biological sciences. 


' " ‘ STUDENTS 

PARTICIPANTS 

CUf!' < <<*"•> l> <■ -ir* 

• i i c a «i. ,’.rr> * . «11 ini 

Boehme, R. F. 

Malik, D. 

Broderick, A. 

McCarthy, C. 

Burley; S _ . W. - ~ 

Middleton, B. - 

Calihan, M. 

Nicholas, H. A 

Colpoys, M. 

O'Connell, D. 

Cutting, M. D. ’ 

Overson, P. 

Finder,.E,. 

Parad, R. 

Glucksman, E. 

Pollack, C. 

Harris, L. 

Redder, D. 

Hawkins, J. 

Segal, F. 

Johnson, S. 

Slade, J. 

Kelly, W. 

Sobel, K. 

Kendall, L: 

Smith, J. C. 

Lee, R. 

Spencer, N. J. 

Levens, D. 

Wilfong, R. G. 
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*£.' Bucking the System §u5>“ 

An outwardly culm medical researcher 
V from Boston walked to the dais of a con¬ 
ference room iu a Philadelphia motel one 
7T morning last mouth to discuss The Effect 
; of Experimental Irradiation on the Anti- 
Bacterial Defense System of the Lung." 
; His audience was 40 members of the 
American Federation for. Clinical Re- 
search. His Dame was Hunter Nicholas 
■it. and, at 18, the black researcher from 
/: Boston was the first pre-college student 
, ever to present an original paper to the 
. \ group. Recently, Newsweek’s Contribut- 
^ ing Editor Joseph Morgenstem inter- 
viewed Nicholas and the Boston doctor 
•aJT who started him on his medical research. 
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.Morgenstem s report: 

‘.ts & 1 !c fka Rm*cf rinrlit'Annmcf flmr. . ■■.£■■'■„ Doc»< 
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I icholas is the finest and voungest flow. ; ,j 
er so far of an informal program that 




a - - ,,. Doctor Huber and Hunter Nicholas: Quiet affection and uuitnal re>pect 

1.:.. ...f .• /T. . a. .II. 1 •_ It .... f ‘ _. „l. . ' ..'a.'* ^ Vt'" 5 * • . 


■■': for Infectious Diseases. Huber’s program 
T doesn’t even have a name, let alone a 
' faucy acronym, but its purpose is to ex- 
' pose interested young people to medical 
procedures and give diem positions of 
genuine responsibility in a research labo¬ 
ratory. The program has no funding and 
" seeks none. It also lacks entrance exams 
and adtnissiou criteria. Huber, as a one- 


man screening board, looks for motiva- project of his own. 


library—hut he also offered work that 
Nicholas could respect. At 4 a.m. each 
morning Nicholas came in and injected, 
mice for an experiment the lalxiratory 
was running. Huber gave him some med¬ 
ical literature to read for himself, taught 
him die basics of tissue preparation, as¬ 
signed him as an assistant to a lab tech¬ 
nician and helped him pick a research 


,-T tion, not academic credentials, in die . >• 
-. dozen or more teen-agers who volunteer 
.v for work in his la bora ton’ each year. 

“We underestimate what young minds 
: V can do,” he says. His own motivation is a 
£, • belief that the fifteen-year grind of con- 
, ventional medical education can do ter- 
■Vr . 1 rible things to a student’s head. “It’s a 
crazy way to train people. You usually 
put them into a lock step of learning by 
rote during what ought to be their most 

; creative period.” •.**-• . a.w* 

YV" Hunter Nicholas has never learned the 
lock step, even though his elementary 
‘i'i’ education was in die same Roxbury ghet- ;y 
>%■. to school that Jonathan Kozol made in- 
famous in “Death at an Early Age.’ When 
he was 13, his parents realized the in- 
Vj. adequacy of his education (his father, a 
college graduate, is a social worker) and 
had him bused out of the ghetto to Mar- 
ifr blehead High School. He also went to 
-£r supplementary classes sponsored by his 
££ church and the local Bet's’ Club. At 15, 

; V, he volunteered for after-school work at a 
private hospital in Roxbury. “I was the 
only volunteer there,’ he recalls, “and I 
jY, ran around a lot, delivering things. I've 
always been interested in medicine, 

^ whether or not the ambition was clearly 
formed in my mind. I don’t know how it 
started. It must have been inbred.” '-*■*, 

«Sjk' Later the same' vear, Nicholas went 
iVi* looking for more challenging volunteer 
w °rk at a larger hospital. Boston City 
v." sent him to Huber, who had just lx?gun 

■January 10,1972 


tniditions of his family, sweeper makes * 

cooo, one headline read, even though 
Nicholas has never, to anyone’s certain — 
knowledge, had a broom in his hand. The. 
subject of this nonsense is understanda-' .*. 
blv distressed about it. “The press wasn't _ ;j ‘ 
interesterl iu my accomplishment,’ he 
says. They were too busy with that ster- • v'r V 
eotype of starting as nothing and then 
having risen. You know, the rich million- 1% ,. 

- Elected: None of this went as e-.isilv aire who started by shining shoes. That’s \'ri? 
as it sounds, of course. Nicholas needed crap. But. the stereotype says that when 

help in reading and understanding modi- you’re a black man in the United States ; ^V ( J . 

cal terminology. Huber and his lab asso- you’ve got to start at the bottom.* 

dates arranged for bis enrollment at the Credit: Nicholas and his mentor, Cary • 'Vr:.; 
Palfrey Street School, a private school iu Huber, have affection and respect for 

Watertown that counts Roliert Kennedy each other. Huber gives credit where it’s . 

Jr. as one of its students. Paifrev. Street due, sometimes to himself and his col- ( ’'£■& 

took cure of his tuition and gave him spe- leagues for helping NichoUis, more often .* 

cial tutoring in English and math. Within to Nicholas for the quality and originality 

two sears Nicholas had been unanimous- of his work. And Nicholas is eager to give J ( ' 
ly elected to the school’s board of trust- credit to Huber’s program. This is really !«£/►• 

ees and was teaching classes in freshman revolutionary, you know, it’s really going . 

algebra and black literature. ■. Vi against the system.” And so it is. The ivs- * 

After graduating from Palfrey Street tern dictates that a medical student do 
last June, Nicholas delayed his entrance intellectual drudgery’ for at least eight 

into college, partly in order to finish his years, that he delay the beginning of his V 

research project, an inquiry into the practice until he’s in his mid-30s and ,,k?*Sva 

question of why patients undergoing ra- overschooled, rmderexperienced, often 

diation therapy often develop severe and exhausted and sometimes only five or so rjj^ 

sometimes fatal lung infections. His proj- years away from his first heart attack, G> 

ect was a modest one, carefully delimit- J<~- The most revolutionary of Huber’s no-' ‘ — 


• ryip 


ed in its scope and speculations. It sought 
to quantify the loss of resistance to infec¬ 
tion, rather than to speculate on the ulti¬ 
mate mechanisms of that toss. But any re¬ 
searcher. let alone an 18-year-old, could 
take professional pride in the work, 
which involved histology, the use of lab¬ 
oratory animals, statistics. X-rays and ra¬ 
dio-labeled bacteria. < - ■■ ' v • ' 

When the Boston newspapers learned 
from a hospital press release that Nicho¬ 
las was going to present bis paper in Phil¬ 
adelphia last month, they dreamed up a 
familiar kind of hero—the “illiterate ghet- 


tions is that high-school students can do ^ 
useful, original research, even though' -V ft 
their over-all knowledge of medicine ^ 
may be limited. He feels that Nicholas y. •» 
probably knows more about the effects . r’. U 
of radiation on lung tissue than 97 per ’(2 0 

cent of the doctors in'the world. “Getting y 
to be really knowledgeable about a spe- :pi ft 
cific aspect of research may involve read- 
ing and digesting 50 or so papers. That’s 
a finite number. It can be done. Research A^>;K 
isn’t all that special," Huber insists. “You St3§£$; 
don’t need the education. You just need 
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TOBACCO CONSUMPTION IN THE UNITED STATES 


Historically, the custom of smoking the herbaceous tobacco plant probably 
originated with the Indians of the Western hemisphere, perhaps as early as 
100 A.D., if not before. At first, tobacco was used, as far as we know, prin¬ 
cipally in connection with religious ceremonies, but by the end of the fifteenth 
century its widespread consumption had become a common practice throughout most 
of the hemisphere. Europeans first learned of tobacco smoking when it was ob¬ 
served in Cuba by members of Columbus’ crew in 1492. In addition to smoking, 
the Indians inhaled finely powdered leaves as snuff through a Y-shaped piece of 
cane, one end of which was placed in a nostril. This instrument was called a 
"tobago" or a "tobaca," the pronunciation of which was altered by the Spaniards 
to describe what we now refer to as the "tobacco” plant and its curved leaves. 


The first substantial commercial cultivation of tobacco occurred in the 
New World, when the Spaniards developed tobacco plantations in the West Indies 
in 1535. Shortly afterwards, it was grown in Spain, as well. Tobacco became 
popular in Europe for its alleged curative or medicinal powers, usually con¬ 
sumed as a snuff or in the form of poultices. The use of snuff became fashion 
in the royal court of France, through Catherine de Medici, who used it as a " 
remedy in 1561 at the suggestion of her ambassador to Portugal, Jean Nicot. 

It was in honor of Jean Nicot that the tobacco plant was later given the botani 
cal name Niootinia and its psychopharmacologieally active ingredient called 
nicotine. 



The Spaniards had an essential monopoly on tobacco until 157S, when the 
Portuguese began to grow large quantities of the crop. Later, Dutch colonists 
in the East Indies and English settlers in Virginia competed 1 for the European 
tobacco market, and by the early seventeenth century tobacco consumption was 
world-wide. Historically, the tobacco trade played an important, if not cru¬ 
cially vital, economic role in the struggle for independence in this country 
and the establishment of our Republic. It remains, as one of our major exports, 
an important consideration in our foreign trade balance. 



Today, the world production of tobacco is estimated at over a record ? 

11.9 billion pounds, with the largest producers being the People's Republic , 

of China (2.16 billion pounds), the United States (2.12 billion pounds) and, 
in progressive order, India, Russia, Turkey, Brazil, Japan, Bulgaria, Greece, 

Italy, Korea and Poland. In the United States, tobacco is grown on about ^• 

400,000 individual farms. The farm harvest in this country last year was over 

one million acres, with an average yield of 2,032 pounds per acre. Tobacco 

growing requires considerable labor, with over one-half million farm families < 

directly and indirectly involved in producing tobacco in this'country. It is 

that labor force that constitutes the primary political power base in Congress. 

Up to 300 man-hours of labor are needed to produce and market one acre of ' • 

tobacco (about 100 times that required for an acre of wheat). Tobacco is the JOk ' 
fifth largest American crop (behind com, soybeans, wheat and cotton), and © 

represents four percent of all cash crops ($2.3 billion for the tobacco- '© 

growing farmers). . _ CO V; \ 
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implementing through statistical associations a link of cancer, chronic lung 
disease, and cardiovascular disease with cigarette consumption. In 1962, the 
Advisory Committee on Smoking and Health to the Surgeon General of the United 
States was formed to evaluate the literature of the scientific evidence link¬ 
ing smoking to these diseases up to that time. In its report in 1964, the 
conclusion of that Committee was that: "Cigarette smoking is a health hazard 
of sufficient importance in the United States to warrant appropriate remedial 
action." 

With the'publicity surrrounding that first report to the Surgeon General, 
there occurred what at first glance appeared to be a significant reduction-- 1 


. V ' 4, 
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US. CIGARETTE CONSUMPTION PER CAPITA - = 


Surgeon Generals 
Report 


AO Tune High 
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Cigarette Packages 


Cigarette Ads 
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.Figure IV-1 4 P$r. capita'.'consumption .of'"tobacco" cigarettes in the United’’ 
States adult (18 years of age ;and older) "populat:i6n,'~with't‘Iming~of "health 
warnings and measures:' 1 . . . 


in per capita cigarette consumption "(Figure : IV-1). "More recent reports from the 
National Center for Health Statistics-and a survey conducted-for the National 
clearing House for Smoking and Health suggested, : as quoted in a later supplement 
of the report on the Health Consequences of Smoking to the Surgeon General, that, 
"During the past few years, a sharp reduction has taken place in the cigarette 
smoking habits of the U. S. population." When presented in 1970 that statement, 
indeed, may have been true, for that year represented a "recent low" per capita 
consumption of 3,985 cigarettes per population 18 and over. 
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A number of regulatory steps on cigarette advertising and sales, includ¬ 
ing a number of health warnings and measures, have been undertaken over the 
past 15 years since the first convening of the Committee to the Surgeon 
General (Figure IV-1). In 1963, the cigarette manufacturers stopped all pro¬ 
motions of their products on college campuses. In 1964 the first report to 
the Surgeon General was published and updated revisions have been assimilated 
at regular intervals since then. By 1966, a warning label to the consumer 
was required by law on the packages of all cigarettes sold, although the 
industry had agreed to do that on a voluntary basis prior to the legislative 
requirement. In 1969, the tobacco industry volunteered to stop all advertising : 

on radio and television, and soon thereafter this practice also became law by 
legislation. In 1970, the cigarette companies voluntarily began to include 
Federal Trade Commission "tar" and nicotine ratings in advertising. In 1971, the 
companies added the Surgeon General's warning to its advertising, and this prac- 
tice became law via the FTC’s order to include the warning in all newspaper, .. * 

magazine, billboard and other advertising. In addition to these measures, the 
National Clearing House for Smoking and Health, as well as many medical and health 
organizations and professional societies, have mounted over the years relatively » : 

massive anti-smoking campaigns and endeavors;' When placed in the perspective of • 

American tobacco consumption over the past three-quarters of a century (Figure IV-2), 
however, "sharp reductions" in per capita consumption (as noted in Figure IV-1), 
became relatively less significant. The per capita consumption last year of 

4,110 cigarettes per population over age 18 is down really only about 5% or so _ 

from the absolute all time 1963 high. There has been a progressive, slow gen¬ 
eral upward trend over the past eight years from the modem low of 1970. It is 
unclear that the current estimate over the past year or so of a "net rate of 
increase" of "zero percent" represents a change in the overall trend, the first 
step in a reversal or reduction in tobacco cigarette consumption, or simply a 
"saturation level" for American consumers. With between 50 and 55 million Ameri¬ 
cans now smoking, it seems small fluctuations in the past 15 years are actually 
rather minor when viewed in the perspective of tobacco consumption since the v 

turn of the century. . 








" Consumption of tobacco cigarettes increased rapidly in this country over 
the first half of this century. Production and consumption have continued to 
increase, with small variations, over the past 20 years (Table IV-1). The all- 
time per capita high was in 1963, with at that time 4,345 cigarettes con¬ 
sumed per adult person in the United States. The current cigarette consumption 
remains high, along with 5.4 billion large cigars and cigarillos, 2.2 billion 
small cigars, almost 60 million pounds of pipe and "roll-your-own" tobacco, ~ 

84 million pounds of chewing tobacco, and about 26 million pounds of snuff. The 
output from American factories was a record 693.4 billion cigarettes on the 
last available figures, with the difference between total production and United 
States consumption being sent to our overseas armed forces, shipped to other 
foreign outlets, or stored as industrial inventory. - : ....... 



TABLE IV-1 
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TOBACCO PRODUCTION AND CONSUMPTION 


Year . _■ ... 

Output 

Domestic Consumption 

•1955 - -—- 

412.3-. 

. " 382.1-" - 

1956 ' • 

424.2 

393.2 

1957 - - 

442.3 . 

409.4 ' " 

1958 .- 

470.1 • - 

436.4' - - 

19S9-—- ——. -. 

- 489.9 -- -- 

—-. 453.7 ----- - - 

1960 

506.9 

470.1. 

1961 

528.3 • 

488.1 

1962 • - 

535.5 

494.5 

1963 V- • - - 

550.6 

509.6 

1964 ' 

539.9 

497.4 

1965 

556.8 

511.5 

1966 

567.3 

522.5 - 

1967 . . 

576.2 

527.8 

1968 

579.5 

523.0 

1969 

557.6 

510.5 

1970 

583.2 

532.8 

1971 . .. 

576.4 . 

528.9 ■ 

1972 

599.1 

-.l-551.0 

1973 

644.2 . 

590.3 

1974 

635.0 

' 576.2 ' v ■ 

1975 ' : ' ' ■ 

651.2 

588.3 ' 

1976 . 

693.4 ■ v ’" 

- 617.9 - 




The use of tobacco has always been controversial. In its early history, 
royal prohibitions,in some-kingdoms*forbade the use of tobacco and imple¬ 
mented punishments that ranged up to the death penalty for a third offense. 

Bans on smoking have been enforced by some religions, and its use viewed with 
disapproval by many others.. Early suggestions on potential health hazards.., 
of smoking began to surface in the.1920*s. The first"major health warnings'' 
on tobacco smoking, however, were presented in early. 1950's, with the-publica.-' 
tion.at that time of four major retrospective studies'on smoking^habits of lung 
cancer patients. Other epidemiologists followed these retrospective inquiries 
with prospective studies and investigations with a more extensive base, again 
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In summary, then, Americans have been fully warned and informed of smok¬ 
ing-related health hazards, and people continue to smoke at just about the same 
rate. We know of little evidence to suggest that the latest anti-smoking en¬ 
deavor initiated by the current Secretary of the Department of Health, Education 
and Welfare will be any more successful than the many past attempts. Therefore, 
we believe, better answers are needed, and those can best be obtained through 
better research. • r - --- • . 


An extensive review of the published literature implicating the health 
hazards of smoking is beyond the scope of this presentation. That task has 
been repeatedly undertaken through the publication of the initial report of 
the Committee to the Surgeon General and several subsequent updates and re¬ 
visions of that report, as well as through many additional publications and 
reviews. From these reviews, however, it is evident that, when based on epi¬ 
demiologic associations and a variety of carefully controlled experimental 
studies as well, there exists a relationship that the incidence of disease risk 
or injury is directly increased as the individual's consumption is increased, 
and as consumption.is decreased the risk..of disease is reduced^--More often than 
not, such estimates of dosimetry for the cigarette consumer, have been based on 
the number of cigarettes smoked, either on a "per day" basis or in terms of 
total "pack-years" of consumption. Equally important is a consideration of the 
nature and amount of the smoking product delivered from the pyrolyzation of 
each cigarette. In this regard, much attention has recently been given to 
the "tar" delivery of cigarettes, and to the trend of lowering "tar" delivery 
of the smoking products available on the American market. In the phraseology 
of the smoking and health program of the National Cancer Institute, this has 
been referred to conceptually as the "less hazardous" cigarette. 
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Many of the reports by which tobacco cigarette smoking has been linked 
to adverse health have been based on studies wherein the population evaluated 
was consuming or had historically consumed a much different cigarette than is 
consumed in the United States today. In the twenty-year period from 1955 to 
1975, there has been a drop in "tar" delivery from 43 mg per cigarette to 18 
mg per cigarette. This reduction has come about primarily through a trend 
by American consumers away from non-filtered to filtered cigarettes. In 1977, 
only a little more than 10 percent of the American market was comprised of 
the primary non-filter cigarettes, as shown in Table IV-2. -< ■ 


TABLE IV-2 


LEADING NONFILTER CIGARETTES 


v- ;i ' • ^-1 
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■ 




Cigarette 

Pall Mall ' “ 

' Camel ---T' =• 
Lucky Strike 
Chesterfield 
Philip Morris 


- U.S. Market (%) 


Tar (mg ) 


Nicotine png) 


5.0 - " -- " 

26 " • - r -- 

1.6 " i -- 

" - 3.0 =- T-rte- r-n: 

25- • 

1.6"' l'--' 

-- lio- --^-^-^ -- 

24 

l:4 r '-. 

0.7 - ; ; ' -- 

24 : - :r ;r..f" "• 


0.3- - r - ; 

2o *■. 

i.i-- 






-10.0% total- 


© 

© 

CO 

cn 

CO 
Ul 

■ (J5 % .*• K 

23.8 mg average" - 1.4 mg-average 
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By contrast, as shown in Table IV-3, almost a third of the market is made up of 
four leading brands, all of which are filtered, and! all of which represent a 
significant reduction in total tar and nicotine delivery. 

TABLE IV-3 

LEADING FILTER CIGARETTES 


Cigarette 


U.S. Market (%) 


Tar (mg) 


Nicotine (mg) 


Marlboro -- - — 

- 12.0 

' " - 17 

1.0" 


Winston 

9.2 

19 

1.2 

V /\ 

Kooi ,C; r . ; 

. 6.5 

17 

1.3 


Salem 

4.1 

18 

1.2 • 


- - - - 

31.8% total 

17.8 mg'average* 

-j-'j- ,j:CaJC j. v • ' ' •* 

1.2 mg average 

V uy> 
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Of greater interest, perhaps, is the more recent advent over - the past two'or'.'" ' 
three years "low-tar" and "ultra low-tar" cigarette, the leading brands of which ; 
are presented in Table IV-4. The market for these "low-tar" products is growing, 
but at such an unstable rate, and with multiple new brands introduced regularly 
not on the market, that percentage sales are outdated soon after they are compiled 
It is estimated, however,, that-now.over. 20%, and..perhaps approaching as.much..as 
25%, of the American market is made up of "low-tar" projects. 

TABLE IV-4 
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LEADING LOW TAR AND ULTRA LOW TAR CIGARETTES 


Cigarette* 

Low tar 

Vantage filter 
Kent filter 
Winston lights 
Salem lights : -- 
Marlboro lights 


Ultra Low tar 
True -. - - ; . 
Carlton “ 
Now 
Decade 


Tar (mg) 


11 

8 

12 

11 

12 


10.8 mg average 


1 

5 


3.0 mg average 


Nicotine (mg) 


0.7.d. 

0.6 

0.9 

0.8 

0.7 


0.74 mg average 


--.0.4 
—- 0 . 1 - 
0.1 
0.5 


r - .’■* J': • • 


0.28 mg average 




*Exact percentage of United'States market unknown; (estimated-at—20-25%-for 
all low tar and ultra low tar cigarettes). —.... , , .._ 
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An extensive review of risk modification by low tar products also is beyond 
the scope of our presentation. The Third World Conference on Smoking and 
Health did address itself to this matter, however, as have several other 
contributors in the past few years. Clearly, if disease incidence or prevalence 
rates are related to tar delivery per cigarette, and the number of cigarettes 
smoked per consumer remains relatively constant, then the trend towards lower 
"tar" cigarettes, and especially towards the ultra-low variations, may well 
reduce disease risk in the smoking population. There are, however, several 
significant "ifs" in these assumptions: 1) Are the diseases related to 
smoking through statistical epidemiologic associations really a function of 
tar delivery alone? 2) Are other components of the cigarette smoke (espec¬ 
ially gas phase components) significant as potential etiologic agents of 
injury and is their delivery reduced, or perhaps even increased, as "tar" 
content is lowered on a per cigarette basis? 3) Does the consumer smoke 
more cigarettes per day as nicotine is reduced along with "tar content? 

4) Does the consumer smoke differently as nicotine and tar are reduced, thus 
potentially exchanging one set of diseases or patterns of disease for another? 


When a cigarette is burnedy some of the smoke is generated as sidestream' 
smoke, which for the most part is released to the environment during smouldering 
between puffs (a very small amount of sidestream smoke also is drawn into a con¬ 
sumer’s puff). The remainder of the smoke, exclusive of an amount that is gen¬ 
erated but condenses-along-the tobacco rod, is drawn through-the butt end of- - 
the cigarette and inhaled by the consumer as mainstream smoke. Regardless of 
distribution, smoke is composed of an aerosol of particulate matter that is 
dispersed in a gas or so-called vapor phase. The Federal Trade Commission 
utilizes the term "tar" in referring, indirectly, the total particulate matter 
generated by smoking a cigarette in a standard way, usually to a given butt 
length or, in some studies, relative to a given number of standardized puffs. 

The total particulate matter, as a gravimetric expression, is obtained by_ 

passing the whole smoke through an absolute Cambridge-type filter and weighing 
the collected particulate matter. The FTC uses the word "tar" to express the 
dry weight of the collected condensate (total particulate matter minus water 
and nicotine). Tobacco chemists on the other hand, refer to "tar" as a labora¬ 
tory product obtained by passing cigarette smoke through a cold trap at extremely 
low temperatures. Thus, the assertion that "tar" is something that is inhaled 
by human smokers is somewhat misleading ___ 


The laboratory condensate of tobacco smoke is referred to as "tar" ^because 
of its dark, viscous appearance. It has been suggested by a number of investi¬ 
gators that compounds present in "tar" have the potential to act as tumor ini¬ 
tiators or complete carcinogens. The role of some of these agents in environ¬ 
mental and occupational carcinogenesis has been reviewed, and the potential 
production of these agents in tobacco smoke has been extensively studied. The 
results of experimental tests in animals.to "demonstrate" cause and effe ct 
relationships of these carcinogens have had widely differing results and have 
been controversial. Actually, some studies have had negative correlations,' in 
part perhaps because the chemical components of "tar" undergo reactions and an 
"older tar" is different from a "fresher tar", in pa'rt because the components' 
of "tar" may differ from the components of the particulate aerosol delivered 
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to the respiratory tract of human smokers, and in part because results in 
laboratory animals cannot always be extrapolated to disease risk in humans. 


In spite of these controversies, there has been an effort in this country 
to potentially reduce the risk to the cigarette consumer through a reduction 
in "tar" content of the commercial products and, in other countries, as suggested 
by the report on the health consequences of smoking developed by the Royal College 
of Physicians, to accomplish this by adding synthetic tobacco substitutes to the 
final product. As is evident from reviewing Tables IV-2, IV-3, and IV-4, however, 
a reduction in "tar" content has a resultant comparable reduction in nicotine, 
which is delivered to the consumer almost exclusively in the particulate phase 
of the smoke. If one of the primary, but not exclusive, reasons people consume 
cigarettes on a regular or chronic basis is to accommodate a physiologic nicotine 
requirement, developed through "dependency" or "addiction" to the smoking pro¬ 
duct, it is of crucial importance to evaluate the effect of nicotine content on 
smoking behavior. 


Nicotine is the most characteristic product of the tobacco plant, compri¬ 
sing a significant proportion of the tobacco leaf. The genetics of tobacco 
agriculture, including manipulation of nicotine content have been extensively 
studied. Considerable interest has recently centered on the potential roles 
-of nicotine as an important factor in the development of atherosclerosis and 
coronary heart disease. The interest in nicotine has originated, in part, on 
the basis of its known pharmacologic effects on the heart and blood vessels 
and, in part, from its relatively high concentration in many cigarette products 
consumed today. The new low nicotine smoking products that have been introduced 
into the commercial market further enhance the interest in their "safety" as 
potentially less hazardous cigarettes. The total amount of nicotine a human 
smoker might obtain from smoking the more commonly consumed products, however, 
is relatively high or in the range of 40 pgm per kilogram body weight. Once ' 
in the systemic circulation, nicotine is rapidly absorbed by many different 
tissues and metabolized primarily in the liver into pharmacologically less 
active products, the most important of which appears to be cotinine. Blood 
nicotine levels have recently been quantified by various techniques. _ In most 
consumers, it appears that the plasma, nicotine half life is less than 30 minutes. 


The pharmacologic effects of nicotine are much better understood than 
any potential role this smoke component might have on the pathogenesis of ■ - - 
atherosclerosis. In the doses of nicotine obtained in man by smoking, it ^ . 
would appear that'the biologic'effect reported to date include autonomic 
stimulation, the release of catecholamines to the systemic circulation from 
the suprarenal medulla and from cardiac stores . This latter effect may _ 
represent a direct effect .of nicotine or be mediated indirectly by acetyl¬ 
choline. Nicotine also exerts its effects on chemorece'ptors’in the carotid _ 
and aortic bodies, reflexively inducing acceleration of the heart rate and 
an increase in systemic blood pressure t ' Tn experimental animals,, intravenous 
nicotine produces similar cardiovascular effects to. ..those.'encountered in - - 
smoking, and results in an increase in myocardial oxygen consumption followed 
by an augmentation of coronary blood flow. These effects on the myocardium 
are believed due to the release of myocardial catecholamines by nicotine. 
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as they can be blocked by propranolol in the intactdog and by reserpine in 
the isolated cat heart, hTien animals have had experimentally narrowed 
coronary arteries, nicotine has induced an impairment response of coronary 
blood flow, relative to normal controls. One might summarize the known 
knowledge about the effects of nicotine on myocardial function by implying 
that the increase in cardiac work following nicotine administration is 
accompanied by an inadequate increase in coronary blood flow, especially in 
the presence of coronary insufficiency. _ .. . • .... , _ 

The effect of nicotine on atherogenesis, per se, is virtually unknown. 

It is unlikely that human populations can be defined that smoke only one low 
nicotine commercial product for a sustained period of time, and it appears that 
this question can perhaps best be answered .by experimental tobacco_smoke inhal¬ 
ation studies in animals susceptible to developing atherosclerotic plaques. - 

One of the most important yet most complex questions ever addressed by 
psychobiologists is the matter of "why people smoke," and that is probably 
not close to being adequately answered. As a broad generalization, we can 
state that cigarette smoking is perhaps a final common event resulting from 
a variety of factors both in the smoker's environment and in his/her internal 
psychological and physiological states. It would be far beyond our task to ■ 
review this subject even superficially here. It is in regard to the latter 
factors, however, involving the psychological and physiological states of the 
individual, that nicotine becomes an important biopsychologic mediator. The 
current "jargon" employs the term dependence , rather than addiction, to describe 
a smoker's "need" or "requirement" for nicotine intake. The biology and 
psychology of that dependence have been extensively studied, but are very 
poorly understood. 

Most smokers begin to smoke regularly--shortly before, during or immedi¬ 
ately after puberty. It is commonly thougftt, but hot uniformly agreed upon, 
that the initial smoking events form an important source of role-defining be¬ 
havior, linked: in part to a complex set of behavior patterns associated with 
the transition from childhood to adulthood.* In that all adolescents are exposed 
to a variety of factors which both stimulate and inhibit a tendency to begin 
smoking, these "external", factors, somehow interact.with. a variety of as yet 
poorly identified "intefnai" factors for the’ acceptance by some and the rejec¬ 
tion by others of smoking. Once tobacco smoke is inhaled, nicotine, as a 
sympathomimetic agent, has a direct physiologic effect on the consumer. In 
addition, there appears to also be a certain amount of tension-reducing effects 
of smoking, perhaps mediated via parasympathomimetic activity’,- initiated by 
the handling of the smoking product and the oral activity involved.- * 
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• Usually, but not alwaysf the initial effects of smoking are not especially H* 
pleasant to most young consumers. Nicotine has an inherent toxicity of its own, © ,,-j/ 
and many of the gas phase components are very irritating, even in extraordinary O .• 
low concentrations. Continued external forces, via peer pressures and a whole W 
host of other factors, however-, leads to continued smoking." A tolerance- to'"" yj J. { 
the toxicity of nicotine, and other potentially irritating smoke components, 71 : ,Y 
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develops in those individuals who continue to smoke. Some people appear to be 
unable to develop tolerance, and smoking cessation inevitably ensues. The 
development of tolerance is a prerequisite to the development of dependence 
and the physiologic establishment of the smoking habit. The "chemistry” of 
this process has been studied extensively in man and in laboratory animals, 
but is not at all adequately understood. 

If smoking patterns or behavior change in the consumer as a function of 
altering nicotine content of the commercial product, then considerable consid¬ 
eration must be given to the potential effects of gas phase components of the 
smoke generated. Russell and co-workers have recently reported that, in a 
limited number of sedentary workers studied, changing to low nicotine cigar¬ 
ettes caused an alteration in the usual parameters. The findings of this-.- 

report have been interpreted to support the view that the smoking behavior of 
the consumer becomes modified to regulate nicotine intake, with a "suggestion" 
that "safer" cigarettes might actually not be those of lowest tar (because of 
the low nicotine) content, but rather cigarettes of higher nicotine delivery. 
The basis for that "suggestion" is that if a smoker smokes to titrate his/her 
nicotine requirements, he/she might have an increased adverse health risk by a 
higher exposure to gas phase projects as a greater number and weight of cigar¬ 
ettes was consumed. 1 The gas phase components of greatest concern appear to be 
carbon monoxide and some of the highly water-soluble, sulphydryl-reacting 
cytotoxins. 


The interest that has focused on the role of carbon monoxide involves the 
pathogenesis of coronary heart disease and systemic atherosclerosis. By some 
standards, relatively high levels of carbon monoxide are found in tobacco 
smoke. As tar and nicotine levels have been reduced in some of the newer 
commercial products there has been a disproportionately lesser decrease in 
carbon monoxide of the final smoke product, especially when tar and nicotine 
reduction are accompanied by filters employing air dilution. With the most 
commonly consumed commercial cigarettes, however, carboxyhemoglobin levels may 
reach ranges of 2 to 10 percent, or as high as 20 percent in some smokers, with 
a significant variation between individual smokers!" The levels of"carboxy- 1: 
hemoglobin appear to correlate better, in some human epidemiologic studies,' 
with the presence of coronary heart disease than-does-the smoking history.--This 
may mean that carboxyhemoglobin (or carbon monoxide) may simply be indicating - 
tobacco smoke"consumption and does not necessarily mean that carbon monoxide 
itself is primarily responsible for the pathogenesis of coronary heart disease 
specifically or systemic atherosclerosis in general. That dilemma can : best --- 
be answered by controlled"experimental tobacco" smoke inhalation studies in" 
laboratory animals susceptible" to the" development of atherosclerotic plaques. 


Associations have also been described between atmospheric"carb6n monoxide 
pollution and case fatality rates for myocardial infarction." In patients" 1 
with exertional angina pectoris", secondary to atherosclerotic" coronary-heart 17 '" 
disease, increasing the"carboxyhemoglobin levels," through smoking non^-nicotine 
cigarettes or by other means,"resulted in a" decreased exercise tolerance." 1 In 
the absence of nicotine, these alterations in exercise tolerance were believed 
■ due to carbon monoxide-induced anoxia in the myocardium, mediated by three 
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mechanisms: 1) Increased ventricular work and oxygen consumption secondary 
to stimulation of the adrenergic system, 2) Diminished myocardial oxygen 
extraction and 3) A decreased capillary oxygen tension from a "left-ward ,r . 
shift of the oxyhemoglobin dissociation curve. 


' < • 


There is some evidence to suggest a potential etiologic role for carbon 
monoxide in the pathogenesis of atherosclerotic lesions. Cholesterol-fed 
rabbits exposed to carbon monoxide had an increased cholesterol content of 
their aorta, relative to air-breathing controls. Additional work revealed 
that rabbits fed normal diets and exposed to carbon monoxide had areas in their 
heart of partial to total necrosis of myofibrosis and arterial alterations 
that included endothelial swelling, subendothelial edema and regeneration of 
myocytest—It was-postulatedthat' altered' vascular permeability and"' * J . 
sequestration of albumin led to morphologic changes indistinguishable from 
early atherosclerotic lesions. Similar mechanisms linking carbon monoxide*' 1 ' 
to atherogenesis in man have been suggested.- Additional data have been -~ r 
presented to support these findings. These conclusions have been significantly 
questioned by others, however, and the definitive function of carbon monoxide 
originating from tobacco smoke in pathogenesis of atherosclerosis will require 
further study in the experimental animal. j -; _ ~ ; - _ •;_ 
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In addition to the concern for carbon monoxide, there are other gas phase 
components both in terms of the host defense system of the lung and in terms 
of carcinogenesis. Part of the cellular energy required for phagocytosis by 
the alveolar macrophage, as well as the normal function of ciliated cells, is 
derived by glycolysis, whereas most of the energy needed for intracellular killing 
of bacteria is presumably generated by a brief burst of hexose monophosphate 
shunt activity occurring concurrently with phagocytosis. As Green and others 
have reported in a series-of experiments', results of previous work indicate 
that cytochrome-linked respiration and oxidative phosphorylation in alveolar 
macrophages are not impaired by gas phase components of tobacco smoke. In 
contrast, glyceraldehyde-3-phosphate dehydrogenase in the glycolytic pathway 
is directly inactivated by these gas phase components. , Sulphydryl agents, 
such as iodoacetate, act as metabolic inhibitors to macrophage metabolism ~ 
and impair phagocytosis.; In a similar manner; cysteine and glutathione;; as 
sulphydryl protectors, 'inhibit the effect or tobacco 1 *smoke on;alveolar macro¬ 
phage phagocytosis. Green and co-workers have postulated that acrolein and* • 
acetaldehyde are the most active gas phase components responsible for macrophage 
cytotoxicity in tobacco smoke, and prolonged experimental exposure of animals : 
to one water-soluble component of tobacco smoke, acrolein; has resulted in; ' 
impaired'intrapulmonary antistaphylococcai activity in the'presence of co-“ 
existing viral infection. In terms of carcinogenesis, the Leuchtenbergers and 
associates have also emphasised the cytotoxic nature of some of these gas h* 

phase tobacco smoke components.' 1 ' --- •--- -- • w " ox —- O 
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A. Charlesgate Renovation Recommendations 

B. Charlesgate Lease 
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MODIFICATIONS TO CHARLESGATE FACILITY 

UPPER FLOOR 

A. Charlesgate West entrance 


1. Modify door and sill to provide rodent-proof closure 

2. Reconstruct outer walkway to provide a step up to entrance door and 
seal reconstruction to prevent precipitation drainage into foundation 
wall. 

B. South office suite 

1. Eliminate existing door into south office. 

2. Divide south office into two offices with an N^S soundproof partition 

— as shown on plan and install access doors as shown. 

- 3. Provide general office lighting, electrical outlets for lamps and 

office machines, and all-season air conditioning using normal office 
supply and recirculation rates. 

C. North office ' 


1. Extend partitions to ceiling, provide door to reception area, finish.~ 

2. Same as item B-3. 

Reception area 

1. Construct N-S partition 6-ft. west of Charlesgate West entrance. Parti¬ 
tion to contain receptionist's glass window and an access door. 

2. Construct N-S partition at the location of the existing west wall of 

the south office with door to lab area. ‘ v " 

3. Same as item B-3. • V , 

Second floor toilet. .;v 

1. Toilet to contain one toilet bowl, one washstand and a mirror. 


2 . 

3. 


Provide general lighting and normal one pass all-season air 
conditioning. 


v V>' : 


Use construction materials for floor, walls, and ceiling suitable for 

■. -• rtr, 


, toilet room without shower facilities. 

East lab - * ■ 1 '. 

1. Provide and! install 5-ft. lab hood with discharge to roof through 
unit exhaust blower. Exhaust capacity, 1,000 efm. 


; ■ v t 'jtf 

'•‘. 4 ft' 




Construct chemical storage closet as shown on plan and provide (a)unit 'T 
exhaust blower with capacity of 2.S per hour, (b) storage shelves 

7 ■:: v i003535§43;,a^ 
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3. Construct floor to ceiling N-S partition between east and west labs 
with 20% glass panel area. 

4. Provide and install 20-ft. of lab bench with sink and cabinets 
under and over and electric service outlets. 


5. Provide normal lab illumination, all-season air conditioning using 
normal office supply and recirculation rates except minimum supply 
must be 1,000 cfm to satisfy hood requirements. 

West lab 

1. Same as F-4 . 

2. Same as F-S except no minimum cfm requirement. 

Access corridor 


c ;7-^r\ , r?c 


•V 


. 

* J'-w 


I'.’ Construct a floor to ceiling E-W partition extending north wall of 
south office to change room shown on plan. " Partition is (n) to 
contain 40% glass (b) to be flush on wouth side and coated with 
plastic surface. 

2. Provide normal lighting; no ventilation. . - • 

Change room 

1. Provide two N-S partitions with one 30-inch door with light in each 

2. Provide normal lighting. Ventilation not required. 

3. Provide clothing storage racks against north wall. 

New rodent quarters .. - .. . , ) . 

1. Remove fire door in south wall and fill opening flush to rest of wall. . 

Install monolithic epoxy floor and baseboards. . . 




2 . 

3. 

4. 

5. 


Replace acoustic tile ceiling with metal panels and flush lighting 
fixtures capable of being sealed with washable plastic’ coating. 

Provide 100 f.c. . __ : ..., _ ^_ 

Provide IS a.c. per hr. one pass all season air conditioning; 
introducing supply at ceiling or north portion and removing it via 
a south wall plenum as in pigeon lab.. ~ : ~ 3 • ’ - * 7 -"." . 

All walls to be glush, smooth, and coated with washable plastic 
from baseboards to ceiling. 

Provide and install^ 10-ft. lab bench with sink and cabinets under and ,• 
over. . '' ’ " .. ^ . 


• i •. 
v. V» 


;.H C k- 






Provide 
other 




ide and install- convenience electrical; outlets at lab bench and at. v ^, 
r locations.’ - . 

1003535644 * 
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K. Aerosol lab 

1. Construct floor to ceiling solid flush partitions for 8X10<-I.C. aerosol 
lab with access door, as shown in plan, and finish with plastic coating. 

2. Provide and install normal lab lighting and electrical outlets for 
instruments. 


3. Provide and install 12-ft. of lab bench with sink and cabinets under 

and over. . 

4. Provide and install 4-ft. lab hood with individual exhaust blower to 
roof discharging 1,000 cfm after filtration through an NBS 85 prefilter 
and a HEPA final filter. 

5. Provide 1,000 cfm of all-season air conditioning to aerosol lab, with ? v - - 

entire supply exhausted through lab hood. - 

L. Rodent quarantine facility 

1. Construct E-W floor to ceiling, flush, partition with 36-in. door as : 

shown on plan. 

2. Replace existing floor covering with monolithic epoxy floor and 

baseboards. ”.. " 


M. 


3. Replace existing ceiling with metal panels and flush lighting to provide 
100 f.c. and capable of being sealed with washable plastic coating. 

4. Provide and install double glazing of window with inner light built 

flush with inner wall of room and apply a gray light-reflecting plastic 
film to entire glass panel. •• 

5. Provide and install 6-ft. of bench with sink and cabinets under and over. ' 

6. Provide and install 15 a.c. per hr. all-season one-pass air conditioning , 
introducing supply air at ceiling of N wall and removing it through a > , 
discharge plenum, attached to the S wall. 

7. - Provide and install convenience electrical outlets. > .. ■■■■' 


Quarantine lock and change room ' - ------- •- a --- *• 

b* 

1. Construct a N-S floor to ceiling partition with 36-in. door as shown © 


2 .- 


in plan and construct 36-in.' door iri" existing partition^ to provide 
access to existing rodent quarter. .~. 

Provide 5 a.c. per hour supply air to lock but no discharge so that 
room will always be pressurized relative to rodent quarters and -- 
quarantine room by one-pass clean air. 


CO 
C0 




Provide and install'normal flush lighting'.' . ... .. . 

Provide and install clothing storage racks against S-wall.' 


CA 
& 

• £> i#v 

CA 


Cover walls, ceiling, and baseboards with washable plastic coating 


- — • ' V- • 


„>r‘ ' 

- ,<» 
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N. Existing rodent quarters 

1. Replace existing floor covering with monolithic epoxy floor covering 
and baseboards. 

2. Replace existing ceiling with metal panels and flush lighting to 
provide loof.c. illumination. 

3. Provide double glazing throughout with second panes constructed to be 
flush with existing interior walls and covered with a gray light - 
reflecting plastic film. 

4. Provide new N-S floor to ceiling partition and elevator lock with 
double doors as shown on plan. 

5. Provide new E-W floor to ceiling partition with double doors as shown 
,J '' on plan^to separate animal quarters from smoke exposure facility and '' 

workers* sanitary facilities. 

6. Same as J-4 . . .. 


7. Same as J-5 

8. _ Same as J-6 

0. Toilets 


1. Install a shower in each toilet room with bench and clothing hooks. 

P. Stairs .. .. ' 

1. Provide and install adequate and accessible lighting for each flight. 

2. Recover treads with a non-slip material. ' - " 

LOWER FLOOR : .v.r ... 


R. 




Lockers and toilets - pigeon facility • 

1. "- Construct dual--locker-toilet: facilities as shown on plan. 

2. ’ Same as E-l ’’ 

3. Same‘as E-2 - : -..r.r ~%zz '--in. :.::v 

4. - Same as E-3 . 

Storage closet,' E-wall - 7 ‘ 


h* 

O 

o 

CO 

cn 

CO 

01 

.05 

05 




1. Construct storage closet with shelves, hooks and access doors as shown 
on plan. 


S. New E-W partition. 




■ ?■ '-fUlX 


1. Construct partition from floor to 8-ft. height from E-wall to west . 
of stairs with southward return to meet existing equipment 
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2. Construct ceiling, from new E-W partition to S-wall, with adequate 
strength and smooth surface to support over-ceiling storage up to 
a uniform of l'b./sq. ft. and provide and install a sturdy movable 
ladder resting on wheels and hung from rail at the top to provide 
access to storage area. 


T. Shop 
1 . 

2 . 

3. 

4. 


Provide and install split 60-in. door as shown on plan. 

Provide all-season air conditioning using normal office supply and 
recirculation rates. 

Provide 100 f.c. illumination. . • ;• ,y,. 

Provide electrical‘outlets of adequate capacitu for model shop "(small) 
machine tools. y 

Provide exhaust ventilation capacity of 100 efm for a soldering and r-.' 

welding bench and discharge air to roof with blower switch at work 
bech. 


6. Install standard tile flooring. 


7. Provide and install 24-ft shop bench and storage closet. 

U. . Office/lab (undesignated usage space) 

1. Partition and provide with standard office (a) illumination (b) all- 
season air conditioning and ('c) convenience electrical outlets. 

V. Pigeon quarantine 

1. Same as J-2 

2. Same as J-4 utilizing excess capacity of newly installed pigeon lab 

HVAC system. • "• - 


W. 


3. Install'metal'ceiling paiiels and-recessed," flush IigHts'‘'capable of being 
sealed with washable plaxtic coating. Provide 100 f.c. illumination. 


4. Same as J-5. 

5. Same as J-6 except install 6-ft. instead of 10-ft. 

6. ' Same as J-7. 

Enclosed dry storage 

1. Provide and install normal storage room shelves and bins. 




"'V-' 


. * f 

© •' 

o 

' •* 

cn < ^ 

Co • .-> 


crt 3 $ 

2*-•*. Provide vermin-proof partitions and 1 joinings to floor and ceiling, 


3. Provide and "install double 6-ft . 'wide' "door 'with Tock. 

4. Provide and install normal storage room illumination 


— ■» t ^ 






t-\ v.:'• •. •:f:V■•' V•• ; .'V' ■ V‘.i ■ 
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5. No ventilation, flooring, or special wall and ceiling finishes required. 


X. Under stairs locker and change room 

1. Enclose under stairs area with floor to ceiling partitions. 

2. Install dual locker rooms with bench in each. 

3. Provide normal locker room illumination, all-season air conditioning 
flooring, and surface finishes. 

4. Provide and install access doors shown on plan. It is intended that 
access to and from stairs shall be through locker room. 

5. Provide and install clothes storage rack against N wall of locker room 

for visitor usage- .. . . 

Y. Air compressor/vacuum cleaner enclosure. T,j- 

1. Provide and install a soundproof and leak proof enclosure around and 
over existing air compressor and "to-be-installed" central vacuum 
cleaning system exhauster and dust collector with access door adequate 
for removing vacuum cleaner dust hopper to outside for emptying. 

2. Provide and install sound and vibration suppression mountings for 
existing air compressor. 


3. Provide and install enclosure ventilation system to provide 10 a.c. per 
hr., by drawing in outside air through an overhead duct running 

from west window, to bottom of enclosure and exhausting via a 
mechanical blower from the top of the enclosure to the outside via 
the same west window. 

4. Provide and install normal lighting for maintenance functions. 


Z. Lunch room 



1 . 

2 . 


Construct 10xl3-ft. lunch room with 8-ft. ceiling, glass wall lights, 
and access jioor as shown on plan. T . — - r • - 


Provide and install normal illumination and all-season air conditioning, 
wall-to-wall carpeting, electrical outlets to service coffee machine, 
refrigerator, toaster-oven, etc. 


AA. 


3. Provide and install 6-ft. drainboard sink and counter with cabinets over 
and under. .. 

4. Provide and install "small" refrigerator for human food storage. , 
Cage washer 


1. Provide an d i nstall cage washing machine in existing cage wash .room. 
• Mr. V.’'Pochay 'to‘select’model andTdesignate" operating temperature'.’ 


• i. v• 




BB Service area - (NW corner) 


1003335648 
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- lunch room for existing humidor, animal refrigerator, and commercial 

feed mixer.. - • 

2. Provide and install (a) normal illumination for a service area (b) winter 
heating (c) summer ventilation but not air cooling. 

3. Paint all surfaces including floor with washable plastic coatings. 


GENERAL 




CC. HVAC 


4. 


V” l 'y; 




It is intended that existing all-season central system HVAC units will be 
utilized in a partial recirculation mode for offices, laboratories, 
shop, - locker rooms, service areas, and lunch room. Each space :• > 
will be provided with a thermostatically controlled mixing box : 
for temperature control. . ; 

A new all-season HVAC unit will be provided and installed to produce 
72F ± 2° and 50% RH ± 5% year round in the existing rodent ... , : .7/ 

quarters, the new rodent quarters, and the rodent quarantine room. " ■ 

Each of these rooms is to have individual one-pass supply and -, 

discharge ducts in such configuration that cross circulation from 
room to room is impossible. In addition, supply and exhaust volumes 
for each of these rooms must be individually adjustable so as to main¬ 
tain each space at a predetermined pressure relative to ambient and ^ 
contiguous spaces. To assure correct temperature, humidity, and . /© 
pressure, each of the rodent rooms is to be provided with 
appropriate wall mounted indicating instruments and, in addition, . CJ 
wall mounted pressure indicating instruments are to be installed -v’vV* 
in change room, lock, and access corridor. ...... . • 

■■ .... - ". ..V. -! '- ■ ... 

Window mounted air conditioners in existing rodent quarters are to be 
retained and maintained as emergency ventilating and cooling units. 

One unit is to be piped to supply the new rodent room, one is to be 
piped to supply the pigeon room, and the third is for the existing : vv 

. ... --... , —.TV ‘ •*■•? ' 

' ... . .... . •••- .. .v* .if - V'.- 


rodent room.' 


jor as. snown on sran- 


An emercengy gasoline-powered generator is to be provided and installed 
in the downstairs service area with appropriate manual switching gear ...v.-. 
to power the three, emergency HVAC units noted in 3, above. ' v. 1 - 


. Central, vacuum cleaning system . . : . ^ . , 

1.' A Spencer vacuum cleaning system capable of servicing three outlets ' : 

. . r -_. simultaneously and equipped with centrifugal and fabric dust collectors . 

7 . is to be provided and installed on vibration and'sound suppressing 
mountings within the designated first floor soundproof-enclosure . v 
Cleaned exhaust air to be discharged through west window. jr v,^ 

., ' 2. - From central .location,-: convenience outlets. ar_e; tpl be provided..and 

installed to, all areas based on recommendations of Spencer engineer. 

*• . 3. ” Cleaning hoses and attachments are to be provided based on recommendations 
.Vv of Spencer engineer. .. • -.A ... .v..-.... .. 

;■ v •. • ' ’■ v ^ 

.. -v-;,.vT : ; r 

• . .* i 9 • . ,.,i * ' ' * ~ . ' .. t • * • »■* \ * . *••...%» £*\ A/ _ v. * ' 'i *1. -i* t * - , V ’* * 
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Structural improvement 

1. Entire building is to be made rodent- and insect-proof by a careful 
search for the elimination of all means of access from the outside • 
and concealment inside. Special attention is to be giben to 
foundation walls, access doors, windows, elevator, floor drains, and 
building service entries. 
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HARVARD UNIVERSITY 

SCHOOL OF PUBLIC HEALTH 

kRESGE CENTER FOR ENVIRONMENTAL HEALTH 665 Huntington t/lvenuc 

Department or Environmental Health Sciences 'Boston, ^Massachusetts 02115 

617-732-1164 

October 18, 1977 


Dr. Bernard F. Trum ; ! 

Animal Research Center 
Harvard School of Public 

Health • - ; '/. 

Building II, G-9 ' V“ 

665 Huntington Ave. - * *< W - • v . 1 

Boston, MA 02115 ’ - r! 

Gary Huber joins me in thanking you for your kindness in inspecting 
the animal facility at Charlesgate West and preparing a report of • 
your findings for our guidance. 


It is our desire to renovate this building in such manner.that it 
will fully meet Food'and Drug Administration, NIH, and Dept, of 
Agriculture criteria and be eligible for certification should this 
step become necessary. 


In furtherance of this Intention we have already removed the rab¬ 
bits and are planning to follow all of the recommendations contained 
In your memo of Oct. 13, 1977. In addition, we wish to take advan¬ 
tage of your offer to review our plans and provide continuing advice 
on our operations. 


3 

i 


We are planning to improve the animal facilities further by Instal- ' r 
ling monolithic floors in rooms housing animals, to provide separate - ; 
quarentine and isolation rooms for pigeons and for rats, to con- ' ^ 
tain feed, bedding, and other supplies in unitized metal containers ■. 
that are vermin proof and kept in a designated storage area out- 
side the animal rooms, to improve the structure to provide ! greater ' 
protection against vermin and to follow the provisions of Para. 3-c 
9C, Animal Care, contained on page 51224 of the Federal Register of 
Nov. 19, 1976. ... - 


Would these improvements. In your opinion, provide us with a facility 
that would meet every one’s, criteria? If not, would_you kindly in-. 
dicate to me what additional steps should’ be taken to make the struc¬ 
ture and its equipment and facilities of such quality 'that it will 
meet the above cited criteria? As I. indicated to you-.earlier today, 
we are facing an urgent-need-_ to-define .all of._the-improvements that 
will be required to make It possible for us to resume full use of 
the facility for long term chronic studies at the earliest possible 


date. .Your assistance-is-greatly desired, and very: much needed. It 
has been agreed that I will be the individual who will represent the 


.W" 
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Dr. Bernard F. Trum 
October 18, 1977 
Page 2 

vSu e aSd t thp f fln?S a f h Ri 1SSgate i ab f0r pur?C333 of interacting with 
you and the Animal Resources Center. 

/ 


MWF/qrs 

cc: G. Huber 




Melvin W. First, Sc.D. 

Professor of Environmental 
Health Engineering 
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To;MGmo to File 


From :. jpr^._B.ernar.‘d JZ._Tr.um._ 
Datu :_Qctoi>.er_J J^_L.9J.2_ 


• : ’"•! .. 

■'i?r 
: • >^y 

* v#.’ | 


>.~f. ** 


Ci 

r 


i'.’V-;' 


I have visited a research* facility (October.3, 1977} operated 
by the HSPII (Dr. Melvin W. First group representative) at 
Charlesgate West Research Facility, .6 Charlesgate West, Boston, 
Massachusetts 02115.’ . ■ ... • 

This group operated at the Boston City Hospital until recently 
and’ does research on effects of smoke- inhalation. They use 
rats and pigeons almost exclusively, although a few rabbits . 
were on hand. 


' 'if J 


■ >v 

■:-Vr 

; ' . ; 


r_;. 


. • ,.>* . ; 

’.’V> 


v 

r- .* • 

T v* .* 


The facility' .1 S"‘a~c;onvcrtcd office and storage area and, al¬ 
though at- the time of visit, was not satisfactory as an animal 
care facility, both from the standpoint of animal and human 
health and safety and efficiency of care, it could be made 
•»7 completely satisfactory. ; . v - ■ ' ' 

The changes recommended were: 

1. Improve ventilation in order to provide adequate 
air changes (10 to 12. per hour}.' *- . • . 

2i Do not recirculateanimal colony air. Make up air 
can be taken from the exhaust of space not used to house 




animals. 


3. Although a single room for rats and a single room 

for pigeons may be adequate, the control of infectious diseases 
becomes more difficult. The space between racks must provide 
the protection that room dividers would ordinarily provide. 

If the rooms are crowded, an increase in infectious disease 
,must be anticipated. For this reason, it would be preferable 
to divide the space into as many rooms as practical. 

■ . ’ . *’•■• -* * ~ . • 

4. Inhalation apparati which were being used are not 
adequate for the control of disease. A method should be 


A V .v > *? 






•i a- « ' ’ •• . 

■ . *• :• • - 




\fi\ r y*'- )'■ * »- 






us".'?!"?'. 

--• 
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56. 


devised to sanitize or sterilize the equipment niter use 

before it io used on other animals.. If this is not practical, 

* 

then the number tested on unsanitized equipment should be 
reduced to the smallest practical and a protocol of use drawn 
up and,followed which will assure that the same equipment is 
always used on the same animals in the same order of use. 

5.' Hie floors should be repaired - the vinyl (tile) 
floor now in use is adequate provided broken tiles arc re¬ 
placed and.the floors thoroughly cleaned and waxed. Dry ; 
cleaning of the floor is recommended with a routine disin¬ 
fection schedule (weekly) followed. 

6_. Ceilings (tile) are satisfactory provided they are 
repaired and intact. •. • 

7_. Walls are satisfactory provided- they are ’ intact .’" The ' 
wail-board surfaces do not need resurfacing. A cleanable, hard 
surface paint should be applied to other surfaces. 

•8. A rack and cage washer is needed to sanitize-equips - 
ment to the degree necessary for the control of contagion. 

This implies the equipment to heat, pump and discharge water 
which may be adequate, but was not checked. For example, small 
two-inch sewer pipes below the point of connection, will cause 
a pressure back up through sinks and toilets above the point. 


C." 

■J-': 


V 

Sr 

Y-: 


9. Racks may be hand washed and disinfected regularly 
without the rack washer, since they do not come in contact with 
. the animals. Therefore, a cage washer would be satisfactory 
although not as convenient. -- 


10. Storage space for food, bedding and supplies rr.uct be. 
provided^outside the animal rooms. . , 

The Animal Resources Center (rn*tS) will provide a review of plans 
and advise further regarding the operation of this facility/ 
if requested i ; ww-;q*. 




The facility is now regarded as an "off-campus" operation and 
must comply with the rules for -care of animals as approved by 
the Committee on Animals. *• 




- 




: /i V • ' K.V : : 

■-—— - ^ t ^ I,, ; V. '•/ -y ^ '' 


• • v- V • • P V •>: V’;. # • 

. -v-i 
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(K’l (jhui* III, IT/7 


• ( 3 } 


57. 




’ . • ' . « - 


Having been told of previous difficulties regarding animal 
health, I strongly recommend tha't arrangements be made to ' 
add a competent comparative or veterinary pathologist to 
this research facility group. 

I must.add a disclaimer to this reports The above recommen- 
• dationsj if followed, should result in a satisfactory facility 
for the research as indicated to me. It.will be comparable ,*• 
to facilities bn campus, but it will not, however, meet the 



* 




J/' ';'V ' 

• ft t ■ •; 


) 



bft/cs ' ’■ - 

cc: Dr. Melvin W. First‘S .. 
Dr. Arthur L. Lage 
Dr. Harry M. Glass 
Col Ddwin McMeen 
Mr. Ralph FI. Charlwood 
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WALSH BROTHERS 


•M60«»oa*T» 


Engineers & Contractors 
Building Construction 


TCLCPMOMCS '< ,V> 
B76-037S 
G76-0376 . 


150 Hampshire Street 
Cambrioge, Massachusetts 02139 


December 22, 1977 


'• **Ki f 'i, 

i .. > 


Gary L. Huber, M.D. 

Chief, Division of Respiratory Diseases 
Beth Israel Hospital , 

330 Brookline Avenue 
Boston, Massachusetts 02115 

Re: Renovations to Charlesgate Vest 


1 )>■$$$? 
V V*. .5^f5 

, ■ * 

* . •* • * 

• 15 . 7 V’: 


Dear Mr. Huber: /-” - •' / ■’ ."K'v; 

. . ■ - ■ • • '**'■ ■ " ■ • 

Ve are pleased to submit our proposal to furnish all of the materials ^ -'C->* 

and labor, and perform all of the work required to complete the Renovations to 
Charlesgate West all in strict accordance with first and second floor plans and ' 
specifications received December 5» 1977 for the sum of Three Hundred and Twenty 
Two Thousand Five Hundred Dollars ($322,500*00)• 

We have carried .as separate items, not included in the above proposal, the 
following: 


Emergency Generator 
Vacuum System v- . 
Sprinklers . ;■ > . 


$ 25 , 000.00 

$20,000.00 

$ 23 , 000.00 


If these items were included in the above proposal the revised sum would be 
Three Hundred Ninety Thousand Five Hundred Dollars ($390,500.00) . ... 


We have included in our base proposal the additional scope of painting, ' i;/// 
flooring and ceilings in areas such as offices and labs. Also, we have included 
compressed air and gas in certain areas such as quarantine rooms. 


Following is a breakdown of our base proposal: 


» I. C ’■ *- ii i -"Sil C ’■* 


General Conditions - permit, insurance, temporary facilities, staging, 


r.tv. ' vv 




'.%U ■j.-.vi:.: 


hoisting, supervision, etc. 


$20,000.00 


General Contractors Work - rough carpentry, finish carpentry, 

millwork, interior glazing, mechanical support, cut and patch, etc. 23,300.00 


Demolition 


Masonry 

Hollow Metal Frames, Doors & Hardware 


. 3 , 000.00 

14,500.00 

. 1 , 000.00 /. • r 

9,300.00 


•'/ V.i • • ' » *• . - • f ‘ ‘ 

r' ■ Fi‘ •" 

*■ y-f * ' v"‘ ' ' 


10a.J5.3Sft5S j fjlag . 
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INCO«»0«ATCO 

Engineers & Contractors 
Building Construction 


150 Hampshire Street 
Cambridge. Massachusetts 02139 


59. 

TltCPHOMCt 

876*0375 

876*0376 


Page 2 


Gary L. Huber, M.D. 

Re: Renovations to Charlesgate West (cont.) 

Exterior & Interior Windows 
Acoustical Ceilings 
Epoxy Floors — - " • 

Epoxy Paint & Flat Paint ■ 

Roofing . 

Lab Casework & Hoods 
Cagewasher 

Vinyl Asbestos Tile & Carpet 
Toilet Accessories 
Lockers & Shelving 
Mechanical Systems 
Electrical 
Plumbing 


2 , 100.00 

30,000.00 

$322,500.00 

It is our suggestion that a contingency of five percent be carried for 
revisions to scope and latent conditions that may arise during the course of 
the project. - - 


Permit 

Pee 

Total 


$ 2 , 500.00 

5,055.00 

7,500.00 

11,545.00 

3 , 000.00 

25,900.00 

6,000.00 

4,500.00 

500.00 

3 , 300.00 

88,000.00 

31 , 000.00 

30 , 500.00 




We thank you for the opportunity to submit this proposal and look forward 
to being of service to you on this project. 



JPX/sc 

cc: C. Somberger 
M. First 



Very truly yours, 
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SUBLEASE AGREEMENT dated as of July 17 


, 1975. 


between PIT.'.'EY-BOWES, INC., (here inaf Let called Um Landlord) , and THE 
11ET11 ISRAEL HOSPITAL ASSOCIATION (hereinafter called the Tenant). 

'it I 2 Si £ §. -L £. 1 li : 

Tike Landlord hereby subleases to the Tenant and the Tenant 
hereby hires from the Landlord the premises described as follows: 

. The two-story building amounting to 9,000 square feet, 
in the City of Boston, State of Massachusetts, and lo- 
cated at 6 Charlesgate Nest, — hereinafter sometimes 
.. v , . called the "subleased premises," being the premises 
. v described on Exhibit A. '<■' •' 

for the tarn of two (2) years, to commence on July 1, 1975, ar.d to end 

on June 31, 1977, both dates inclusive, at the annual rent provided for 

below, which amount the Tenant covenants and agrees to pay in lawful 1 

money of the United States to the Landlord at the office of: 

Field Properties Management _ 

Pitney Bowes, Inc. 

Walnut & Pacific Streets 
Stamford, Connecticut 06904 

in equal montly installments in advance of the first day of each month 
during said term, provided that no rent or real estate tax payment shall 
be payable for the month of July, 1975. 

The Landlord and the Tenant hereby represent, agree and coven¬ 
ant as follows: 

. . 1. (a) The Tenant shall pay rent under this agreement 

annual rate of Twenty Two Thousand Five Hundred ($22,5007 Dollars fjj: r 
the first year, and Twenty Seven Thousand ($27,000) Dollars for thE-1/' f 


second year. 





and assessmen tsJ !‘ 

(b) The Tenant shall pay all real estate '-a-tos/ assegsea 


against the Leased Premises in excess of $10,740 (1975 taxes for 6 
Charlesgate West, Boston, Massachusetts). Each such payment shall be 
due within ten (10) days of after Landlord notifies Tenant of amount 
due accompanied by a copy of the paid real estate tax bill. Tenant's 
obligation shall be prorated for the first and last years of the term. 


1J63535S60 




... 


. ... ' 06& 
’ ’. f. , T.V 
• 7"' 
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(c) The Tenant shall pay Tor all 11 L i I ■ l i <■*.'. such as water, 
fuel 1 and electricity that are associated with the whole 9.UU0 square foot 
building, as consumed by Tenant. 

2. The rights of the Landlord in respect Lo the subleased 
premises derive from the Lease dated March 5, 1065, by and between S. S. Land 
Corporation, as Lessor, and Landlord, as Tenant,/ (and of the landlord under 
the Primary Lease), together with Lease Supplement Agreement dated' May 24, 

1963, and Amendment to Lease Supplement Agreement dated November 50, 1964. 

During the term of this Sublease, the Tenant shall enjoy all 1 rights of the 
Landlord under the Primary Lease. A copy of the Primary Lease, Lease Supplement 
Agreement, and Amendment to Lease Supplement Agreement is attached hereto as 
Exhibit "B" and thc_Tenant represents that it has read and is familiar with it. 

i 3. The Tenant shall use and occupy the Subleased Premises only 

for the purpose of general offices, laboratory and research study. 

4. The Tenant shall not sublet or assign the subleased premises 
or any part or portion thereof without the prior written consent of the 
Landlord 1 and of the landlord under the Primary lease; provided, however, that 
no such sublce or assignment shall be deemed to release the Tenant from any 
of its obligations hereunder; consent to sublet shall not be unreasonably 
■ withhold. . 

s. S. The Tenant shall improve the premises at its own expense in 

accordance with approved sketch plans, a copy of which is signed 1 by the parties 
and annexed hereto and made a part hereof. The improvements shall bo made in 
conformance with all laws, ordinances, rules and regulations of all public 
authorities having jurisdiction over the premises. - 

----- - - 6. The Landlord will not make any modifications to the Primary 

.Lease, or surrender tile Primary Lease wi thout the prior written consent of 
the Tenant, so long as this Sublease shall 1 bo in effect. Subject to tho --- 
provisions of the Primary Lease, and the terms and - : 


_ 2 _ 


: -P' 

o-'.'-.V.;!:' 


C> 
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i.-nmlit j * ' V i in i.uh:ii t.. t lie '"••n.inl bin I I li ••M i • I« .1 I. I i i ■ • .juiijt ' 

'.II |a , ;n , .'ii' • f i ..bi.h-jsinJ I'rumisus nurui'i th-. i ni «•» i Ins ..ul.lt.ust', 

:,•> H‘i»: j’« thu Tonjni ..-ops ain't pot' fi.rnu; etch .. f-.r,- u.v< njut , aqrce- 

nuut,, tuira, j.i'iivisicn, and corid iC ton herein. cuN-.m l >>»' :ncorpoirated 
by re-tv renew t>n r !<-u purr, unci on be It a 1 C »t tne I n.nil in i. u > kniit and 
perlormod. 

.. 7. This agreement is expressly made subject to all of the 
terms and conditions of the Primary Lease, and the Tenant hereby . N A :i 
expressly: ‘i-'-' 

. (a) assumes and agrees to perforin all of Clio obligations of •'!$&, 

the Landlord pertaining to the Subleased Premises under the Primary 
Lease to the same extent as if the Tenant had signed the Primary Lease 

as the Lessee named therein which obligations, accrue during thfc term 

’■ ' • • —-- - 

id. of-this Agreement,' and except that the Tenant ‘shall’ pay ’ rent'und“ real' 

.'•’{■'d.iv. 

.......... ■ 

estate taxes only as provided in this Agreement, and for the term . - -i-.-;• 

provided for" in this Agreement; and ~ '*> ■* 

(b) agrees to be subject to the same disabilities pertaining 
to the Subleased Premises to which the Landlord as Lessee under the Primal 
Lease is subject, except as may otherwise be provided herein; and , . 

(c) agrees to surrender the peaceful and quiet possession 
of the said subleased premises in the same condition and in as good • 
order as when received, including the removal of new smokestack and ■_ ■_ -.; j/ 
restoration of the demisedpremises in accordance with paragraph 3 of 
Letter of Consent dated June 1, 1975 frem Primary Lessor at the *- ' ' > 

Hospital's expense, upon the Primary Lessor's request, ordinary__wear 
and tear and damage by fire or other casualty excepted. 

' a. Tenant covenants that'it will occupy the premises in 

accordance with the terms of the.Primary Lease and it will not suffer 
to be done or omit to do any act which may result in a violation 


,ary wear 
(^ y 


'::.r<Vy 

i, 

■;j. ;X ' 


v 

.. V ’ 


of or default under any of . the terms and conditions of the Primary 

... M V'Hvr 

Lease. The Tenant further covenants and agrees to' idemnify the. -- - /«■» 

• ■ ’' 

Landlord against and hold it harmless from any loss, liability or ' 

expense (including reasonable attorney's fees) arising out of, yl 

■ • 



Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 



63 


” y ° r ' rCS,,Ui,,K ,r ""- '• -.. • *: — .. ... lll> ,,. rvc 

-x of the term* and conation* of Mm Primary U ,,e rotating ,o the Suhicased 

r °" 1SCS - U,KUOrd C0VCn “" tS a " J «ith the ... tl,t this Stihlease 

Agreement win he null and void if Landlord cannot deliver the written consent 

of the Primary Landlord! in accordance with paragraph (3) of the Primary l.ca.se. 

9. Notwithstanding any other provision in this Agreement to the 
contrary, the Tenant shall pay to the Landlord as additional rent any and nil 
-s which the Landlord may he'retired to pay to its Lessor arising out of 
by reason of. or resulting from the Tenant-* failure to perform or observe 
one or more of the terms and conditions of the Primary Lease relating to the " 




i 


... ~ 4 -~ •'•“‘untf to tnc ■■-s 

&blea,edj r e«i, ! ,. Khich accrue during the'term of this agreement. 

.... iq,. If the Tenant shall default in the performance of any of ti,6 cove- 


-- *•••/ VI lit v COVC- 

•"«v« «.P^isler, of : „V m*t 
U either 00 . 0 . th , ia„ a ,.rd Ml ^ M rciort t= ^ ■ ■ 

appILeable remedies h.rein provided oodi rt.it .iso hove ,h, 

Vl.-e.vi. the Tenant ... the lesser of th. Primary too,. j, - 

Primary baas. vi.-e-vi, the Usndie.d. The Tenon, „„„ hove o.i the heoefits 

Ptivtietes. end ag.ia„ ... Primary to.dierd th.t the lendi.rd ' 

" ...ins, the Primary iondierd end., the Primary h.ese ineiedio. h„, net 

a '°“° rk “* hy ,h. Prisiary - 

Landlord Wafer a, th. rat,,., ta „ affaats the Sahieesad Pra.i... .r ' 
a.y par, thereat « T.nanf, ^ , 

Premises or any part thereof. . .. .:J. a. „ v : . 


■ i 'i:,: • L Ft* 


11 . 


The Tenant consents, in any action, proceeding or counterclaim' 


• ' *0 J«~ %? 1 


Vf- 

wV % .;.yv 


brought by either of th. parties harat. egai.,, other aa o,y master, 
soever arts mg out of or in any way connected thV «l«lo^'‘ 

Landlord and Tenant, the Tenant's use of occupancy of the Sublcased * 
Premises, and/or ~ - : -= -"ay rc-^u_ i- i vic.i;:;- 
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any claim of injury ov damage, and any emergency statu Lory or any 
other statutory remedy, to jurisdiction of any court of record 
within the City of Boston'. 1C either party obtains a judgement, 
order or decree in any such proceeding ayainst the Tenant in which 
the Tenant shall have appeared, the party against whom judgement is 
made shall pay any expense thereafter incurred by the prevailing 
party including reasonable attorney's foes, in enforcing or collect¬ 
ing such judgement by any process or proceeding within or without 
the United States, except expenses in connection with appeals or 


rearguments relating thereto. 

• ■ 12. Ml notices hereunder shall be in writing. Any notice or 

other writing to be given or delivered to the Landlord hereunder 


' 1 I* «• , 

. *> ' < . 

: WnV- 




•t. 


shall be sufficiently given or delivered if mailed addressed to the 

Landlord as follows: Field Properties Management 

‘ ; Pitney Bowes. Inc. 

Walnut 6 Pacific Streets 
Stamford, CT 0G‘JQ-1 

Any notice or other writing to be given or delivered to the Tenant 

hereunder shall be sufficiently given or delivered if mailed 

addressed to the Tenant as follows: 

“ ' i’- 330 Qrookline Avenue 

v ’; .. Boston, Massachusetts 

Cither party may, by notice in writing, direct that future 

notices be sent to a different address. . i 

13. The covenants, conditions and agreements contained in 
this Agreement shall bind and inure to the benefit of the Landlord 
and the Tenant and their respective legal representatives, succes¬ 
sors 'and-assigns; ’subject to the provision of the Primary Lease. 

14. The Landlord shall promptly furnish the Tenant with copies 

of all notices of default under the Primary Lease as well as do- 
fault a UlltliT Ihi:: Ayri-oment which the I shall cco-i vi» from 

tlic Landlord under the: Primary Lease or any other party having an *'<'' 

. * t . . * . . -.I**"'* 

• * • jiV- 


■V 

»i- 

•v.'. * ■fl’.f' ' 
'1 

. • .< .*k»* • 


S -ur : m 


interest to which this Agreement is subordinate. 


I- 
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*. Hue./ ioh 1./27/7S a 


f 


IS. All prior understanding and agreement between the 
parties are merged 1 with this Agreement, which alone fully and 
completely sets forth the understanding of the parties. This 
Agreement may not be changed or terminated orally or in any manner 
other than by an instrument in writing signed by the party against 
whom enforcement of the change or termination is sought. 

_.... .a.. I'ti. 'The Tenant represents that the Tenant has had no 

dealings in connection with this Agreement with any brokerage firm or 
sales representative, other than Maurice diilarco of Julien J. Studley, 1 "?• 


Inc.,/Realtor, who shall be paid by Landlord. 


• ' i J. 

. -j 

• / 17. The Tenant accepts the Subleased Premises in "as is" 

. .. . • . ■ • ' 

.condition, subject to Landlord's representations contained in Para- 

graph 21. ’ . '• e - 

13. This Lease shall automatically be renewed for an additional 

« - . . 

three (3) year term, subject to the same terms and conditions contained 

herein, with the exception of rent, which would be: 

529,700 * July 1, 1977 - June 30, 1978 

510,600 July 1, 1978 - Juno 30, 1979 ; 

531,500 July 1, 1979 - June 30, 1980 .'V;;.:. 

provided,however, that Tenant may notify the Landlord sixty (60) days ' 

or more prior to the expiration of the present term of its ’ 

- - - - - .?»c • * - ■ - ■ * • . • . . \ . 1 ■' '• - * 

intention to terminate this Sublease. • • -i 

19. The Landlord represer -.s that as of the date hereof it 
is not in default under any of the provisions of the Primary Lease. 




. 28. Notwithstanding the provisions of the Primary Lease, in 


'*!>■ 


the event that the demised premises are damaged by fire or other 
; casualty . or if. a substantial portion of the demised premises shall "-‘h'”: 
be taken by public authority or quasi public authority and the Landlord 
or Primary Lessor fails to begin to restore the premises to their - 2 ~‘ 

condition prior to the casualty within one hundred twenty (120) days 

• J* "V '• ’ 

after the casualty, then Tenant may terminate this lease by written 


notice to Landlord within thirty (30) days after said one hundred 


WyStilfc-- 




twenty (120) day period. 


. » ' ' ‘■ A’ • ’ * 




- 6 - 
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1,1 a<Jditi0n ' "* hcru S,WU l - ^proprinto ab.itcmeirt ln 
"O' 11 " Payalil ° U " d0r 6hU *»** a «y h-iod during which all 

V lart of the demised! premises are not usable by Tenant by 
reason of such casualty or taking. 

u. Landidru „ P ,o ?c „ ls tllat t „ a a „ d 

and air-condition mg systems serving the subleacnH 

■3 tne subleased premises comply 

with applicable laws and regulations. 

* ... a: landlord «*.*,«£.•“ lc „. 

. i. duly recorded with SuffoHe „e, is rry D „„ s . Book 

““ “ * ■»«» O' uu, SuOlcee. b . ; 

recorded at the expense of the Tenant.' 

. a. «.«. «. conrent of r.ouired „ 4ceio „ 

on tno M « of T.n.nt „„eh con.on, wm , , 

' oc - 0 unreasonably withheld 

or delayed. ■ 

WITNESSES: 

^PJ-TtlLY BOWES, INC. 

/y/((tr lit Vv< '~ I C, f < \ ( 

7T—T~ / ' V ( ' w -- - MM lidz 

/ // d F. A. Groesi eck 

HjA/ffl _ Vlce President for Administration 


• J '.«(• ■ 

■ • 

•• . • .* < 

•« V,w r 


WITNESSES: 



THE DETH ISRAEL HOSPITAL ASSOCIATION 


'•. ^ - '-«4su-liw*/ or s «oc5rsrir.—si. cu , m'*r r -- 
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fiLJs tiMult wuLt <i Juij of /A bp 

atul between S. S. IAu) (JJXiUJlAT3Ct% Ae-t ein ca.lJ.td "UVlDLDth", and 
VJldj!-lUi(S, 1^., A (WJ QjkWl-lTi, HjjJU! ca.Utd 

(ill Ti\'(SSf7//, that in conrldenatiun of Ida rental keA.eJnafj.tA 

cgA.ted upon and tde'performance of aJLL of the conditio nt and covenant* 

KeA.edna.fitA. ret fa Aid on. id*. pari of idt Tenant to ot performed, id* 

Landlord derebg date laare undo raid Tenani id* two-otorg building. 

amounting in <},000 o^uare feed. In. id*, (jig. of Boston, Siait of ^ ’r^; f & 

flaroacJuuieiLa, and located ai 6 fharleAnate Weei oa described and iuwn 

I - "*-' ... f ikl' 

on accompanying plat in bejvklbii "A", ould propentg being najdttd in"j~^ 

ned, in accordance uoid idt plane prepared bg ike Architect and f nginejer ’VI 

,utnicd raid plane nave been approved aid accepicd bp ide above-named .• 

Lamlora and Tenant ao mown a g idem acceptance in writing aooearmg on 

paid plane, tor ide term of imentp fiOj geare, b eglming on id* Final 

cap of September, l^lj, and icnTunaiing on idc Thinig-flnei dag of 

August, T]Sj, at an annual rental of SSXJjjt TbWSr'dO jlji'f /tUdUjjJ 

COLLrVd) ('Sib, uOO.OO), pagablc In egual icontdlg 1 n a l.-nc nl a on. tde f * H s* 

dap of each and everg month, in advance. • • 


/• 7ke Tenant cov manta and agree* utiid tde Landlord utiidoul 
previous demand therefore to pag raid rent odtn due. _ . 




2. . Tde Tenani data covenant and agree utiid tde landlord to 


■ -l’V 


i 1 -; .*'<■: 


observe, com pig uti id , and exrcji.e, at tie oun expenee, all Inm* and valid * 
and lawful ruin, reguiraatni* and regulation* of id* United Stater, - i « 
State of / fln . i Aicd uretii, Qlig of Barton. 

3. Tde Tenani utiid. oecupg tde demited premia n onlg for tde X v'i- 
punpo*e* of an office cna. oervice biutdinn. Tde Tenant covenants and . 

■ • — /-4a: 

‘ ' , ' 
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mM ik* httulloxil /«*< > itsslyn thL* Lctee, In mkole ox in ■ • '-*4 

«/* sublet the leased ^s.c-rises, u<. o»u< past ox poxiion ik.At.ojf, without 
the mxiilen. consent of: the LanAloxd. 


b, The latent co vercyits and agxecs mith the LanAloxd that the 
Tenant m i ll not da anything in ox about ■•/.! A pxotlses that, mi lL contxa— 
yens ox affect any insunance then.con. ox mhlch the lnn tlnmA c*.y hxxeaftex 
p la ce then con, and that the Tenant mi.JUL do eyexything reasonably possible 
and con Aslant mith the conduct of Tenant 1 a business, as above, dial *~A, 

M> as to ob ta in the. fA.eeitest possible xrAuction in the fixe insuxance 
note of the LandJoxd on the. building hexeby leased ox of uihich the ’ 

pxaslses hexeby leased one a pant, and upon the xequest of the LonAloxd, 
the Tenant cgxees to install ouch fixe polio and fixe axtingulsbcxs ax 
any be xecaeacnded by the Booed of UnAevnxJLtcxs in oxAce to lomex the 
. insuxance xate on ouch building, ox premises. 


• r i » - 

;;>V' 


5* That the Tenant mill not make any stxuctuxal alienation to 
paid pxenlses uuihout the iuxitten content of the LanAloxA. 

6 . The Tenant covenant* and agrees mith the LanAlaxd to be 

liable fox xlpuixs and maintenance of the intexlox of the leaxed pxsssises 

dux inn the entlne term of this Lease, Inch tiling the heating plant, alx- 

C onditlonxng, bathroom facilities, and all other equipment on eaid 

pxenlses, and the pushing aaaa, mhlch mas furnished by the LanAlaxd, and 

hen. vacating, to surrender the peaceful and npslet possesion of the sold 

leased pxenlses In the same condition and in. as good oxdex as shen. 

— ^ ‘ '■ ' ,--».** J w cs Jrsn.SC. ' t 

xsclived, oxdinary meat and teax and damage by fixe excepted, and the 

Tenant further agxets that the LanAloxA shall not be xenpuxtd to xendex 

and furnish any yanltax services. 

7* The LanAlaxd covenants anA ugxees mith the Tenant io snahe. 
all structural defective xepaixs on the exlexiox of the pxanlses mhenever 


XJ s.. 

' t ■ 

s:r ; 

: & •••;.. { 
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Ik* 'xk.xlL 64 ( ivtfl’d/ /v/ici /ty fteyixi-Xe.l kul io tyiv 4 J l 

-iA* Landloxd by -dA« on id Tenant, and then the Laruliu <d onaid, have 
xeaxo noble iit*4 ■in which io nahe xuch xepaixp. Of. ike. pxeaiixep axe 
dnar ytd by fine, dka obl iy adon of. ike Lcndluxd fan xepaixo pha.ll be 
yovexned by ike pjAnyxapk dcaliny with Li ti damaye hexeinaft&x appeaxiny 
■In tlx lout 

& Of ike. Tenant xkaJl fail in pay paid fixed. xenial 0 .x any "" ** . 
oik an nun xxquixed by ike ieeiep of ikix Lame in be paid, by ike Tenani 
within. ien (IOJ day* a fiex ike due daie ikexeo f, ike Landloxd phall have r '^ ' 

.< ■ .■ v'y :■*{£/■ 

iA* Lzzn rdlaJ. c aauqJU., uu-LkauA. na£Lce+ £j eaAc di jth.*JLc.fa*.c}arid. upon, y^r^T. 

•Mich . dl . ^J .iLc±4 t L/x. £Ka La/idlo*d . f 4 dJmAGA.ajLLoti, jO\Jl* jI^/iaocy: ^JxaJJ. icm&Lnaiic* 

On. ca-4a ike Tenani phall fni-L to comply with any of ike. oikcx pxo vixionx, ■ (Vif 
eovenantx, ■«* co nditio nx of ike Lea-ic, on itx pant io be kepi and. ... ' 

pee fanned, ouch dx.fa.udi phall continue foe a pcxiod of ten.. fio) Jay* alien, 
vxitiin. naii.ce ikexeo f phall have been. yiven io ike Tenani by ike Landloxd. - 
then, upon ike happeniny of any ouch eventx, ike icon of ikix Leuxe, ai 
ike option of ike Land Ja xd, .phall came and detexmine, and fan ikencefoxik, 
ii xhaJUL and may be lawful foe ike Landloxd io a. e-enien inio and upon ike 
lamed pxemixex, on any paxt ikexeo f, and io xepuppcxo and hold ike xame 
ax Lf iki-4 Lame had neven been executed. ' ' ; 


<j, Ji Jwi undamiood and ayxecd that in ike event the paid 
pxemixex axe damayed by fine, curdcnnatian of public authoxiiiex, ptoxm, , 

.... • A**'-;’ '■ 

ike elementx, Ad of Qod, unavoidable accident a\d/ox ike public enemy, '' 

but not io Mick an extent ax io a. index pane. untenantable,' iken. ike Landlord 
phall . pjtxioxc paid pxanixex <m ppeedily ax poxxible and ikene xhaJLL be no a; ' 

abatement of xent; and if paid pxanixex axe inyuxed ox dc.Ttay.cd by any of 
ike afoxexaid cauxex only io puck an extent ax io xendex ihxsi pjxtially V ' 

*V,!,» 

untenantable ike Landlord xhall xeoioxe puck pxanixex 00 inluxcd ox .:’0,1-if' 

J t ~ i ^A’i J ^"'3^ 

damayed ax opeedi ly ax poxxible, cent io abate pinfoxtionaiely on puck ‘ 

pact of paid pxeaixex ax may have been xendex ed wholly untenantable until v-flii'': 
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such itMt as j. 4c\ fn«.t oKn.iL >* fit foA occupancy, <t iul of its. vhich tim e 

iK t fu UL C-AiXlTjL 4*d4.<Ytil L/K jL KLj L *i2-J < sihllvLL b € h*A 4 L n 

4 c foA* set out, And if said futtsdsts a. ic Ln.JuA.td oa damaged by any of 
tKe afoAcsa.id causes ia jh.sK on c xdtnd os do Atndec the scat »Vu idly 
undtnu n . tab le, then ills Least. shall. iKtA.tUf.tsn. become n ull and vmid, and. 
aid liab ilit y of. the Tenant uha.lL tesainade upon payntnd of f>Ll /vend In* 
and payable ia iK< dad*, of Much happening. 



70* On. dka tvend of an. appointment of a a eceivec oa t• "s*•• 
fa a. dka Tenani in any legal proceedings instituted by oa against id, 
including proceedings unde. a (haptens ////, X, Xll, oa. undo*, any siaiLaA 
pda visions of iKc, BcnhAuptcy Acd, if d've, appoints end of ouch uective*. oa 
Much trustee Li nai vacated luidhin ihindy (jo) days on upon, the cdgudls- 
cadi on. in. banhnupicy afdhc Tenant, tuhedhcA upon volundcny oa invodundaAy 
proceedings, then any of iKc .said events shall be de.ti.ied do constitute a 
b A each of this Lease and dh&Acupon, uidhoud endup oa odh.ec action by the- 
v Landlord, this Lease s ha l l became and ia be tenminuded and ouch tesaino^* 
dian shall be. iahtn fan. add punaoses, as having, occucned ad the dad*, of 
iKc adj udication ,in banknupdcy; and noduidKiianding any oihen pno vision 
of this Lena*, ike Landlord shall, upon such ievninadlon and as of sucK 
date, be eniidded ia cecaven, as 11Anted d.-vmga ^ a/i around espial ia 
the difference between iKc dhen pees end fair value of dhe remaining a end 
due under, this Lease fa A dhe balance of dhe tenia and dhe dhen present 
fain xeixiod value of dhe premises for the balance of the term. 


77* The Londland covenants and agrees thud possession of said,, 

- pAsaLLtts *halJL be given-to the Tenant as soon as said premises ace candy 
foe occupancy by said Tenant. In case possession, in whole, cannot be 
given to the Tenant on September 7, 776J, dhe Lan dd ond aycees to abode 
the Atnd pro pa n dig not ely undi d possession is given to said Tenant, and 
the Tenant agates ia accept such pro-rata abatement as li^ulsloded encages 
foA the failuAe to obtain possession. This provision, is placed, in this 
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ZTi'j* jo uj Lo evLiaic* ike i-i denv.tandin-y of ike Landloml and / cumi that 
the Landioed uha.il mi be k\ jpanuibie foe any delay cauued by ike enact* 
cent of any Side, Fdenai, ok -to end iao ok by ike feomulyution of any 
Qxdcn of the United Stateo ^ovenrcc.cnt, Slate of ffaceockuoettu, Qity of 
Ho don. <t .ttu.ciiny b uild i n y o penatlono ok Ay caeAyencieu A< tjand ikn 

. V / 

cuntioi of ike. La ndla.it!, dnihao, and Acte of §o<L On ike event that 
paw* a.u on of paid pnceLueo Li not yiven in ike Tenant and mid pnadded 
Mt Adi needy foe occupancy loveaben T, VjtJ, tfae Tenant nay at kLs 
option cancel ikLi Lane end all ayAa.cnenti peniaininy theneto. 




. ; *\\- 


• + • .. ?>**•/.' *p 

72. 7/ut 7<n^ cz; vc/uxnji-s a/u£ -£ruxi <Ld u iLLL iwi. pJ.nct Oa. 

0 * 

pens Li any dynu, liyhtu, cwninyv ok pot a in ok about mid peceLtea '..V’ 
without ike pen si udon, in u/Kitiny. of ike landioed, end, in ike event ; i 
that Pack convent Lo rjiven, ike Tenant ayncei to pay any ninon pnivileye 
ok oiken tax ikenefon. Tenant funthen covenants and ayneev that it mill 
nut paint on make any clanyeo in ok on the out aide of mid piesiaee withr- 
out the penniudon of ike Landioed in uiettiny. The Tenant ayntea that it 
mill do nothiny on the oataide of acid picaiueu to ckanye the uni font* 
anc k iiectunt, ‘paint, ok appeanance of mid buildiny, without ike convent 
of ike Landioed in unitiny, and auck approved uhalL mi be withheld 
unnea-io nobly. 


7J. Tke Tenant fueiken covenant* and aynatc not to pile any 
yoodc on the ddcoaik in fount of mid buildiny ok black acid uidewaik, 
and not to do anyikiny that dinrr.il y ok indinectly will take away any of 
the eiykti, ok eynew ok inynew, of ike Landioed ok do anythiny wkick 
ilmJ J , isi any may, cWne tK*. unLuxa and ymxjwJ. aa*uLfui o{, ithjz pMptAjty 
of the Lanciatd. 




7b. 2i Lo fuatken undeedaod and ayneed between the p an t i eu Jlfl/f 
kendo that ike Landioed ekali have ike nlyhi la place a "Fok 7’ent" oiyn 
on any pontion of mid pnemLtta fan cixiy fbOj daya pnion to ike final , 

ieejnination of tkio Leave. 1D03535671 

v 
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MilL) on uc LLm anp jua on mi I ihtn oi!imo/ .ikall not be a Lia. to the 
taalni.-jiau-ae of anp Mctt on tie. an. fan the neeuvexp of. .xtiti own ua ju-nj no 
oalhied, anti the Tenant apnea.- k*cZZ m>/ i/i uny o,i 

bmiupht on thin Leone fan a xatuncd jua fa a u*ta.cA pudpacnt ha A not 
peevlounlp bean neaelved, plead, nelp on oa wipe at a ban to nald *■■<!* 
on nultn , the defennen of nen adjiuli cniii, fonzien nccovcnp, extln p ul *A —~ n ^ w 
tx.eng.tA, election of nemedleA on. othen. nltniJan defenne. 


21, Oh to apneed that PltnepSowen, Jnc,, ohaLL have the 
ex.eJ. uoi ve uo< of the cntlne luh foe. panhlnp ra* -» Ln the neon of the 
h otIdin p, but. the acute nnnll be uned fun panhlnp punponen only. 


. * v v' 


. 22, The Tenant euvenanto and. CQA.eea to pap the Landlond eto ' 
addi tig not nent, an. amount bp wtccch the neon eotate ta * ^ -1 oaoeootd * .t 
the deziLeed. piein.Loco fan each peon ton the ics.m on thin Leone' exceed ■ v?"'n 
FOTR T/MSrWQ aJLUHS (Vi, GOO. 00} p candy, and each ouch papaent ohdl be '/■’ 
due and payable within. ten fioj dapn often. Landlond nka.lL have plven 
Tenant notice of the amount, due haieuiden; and ouch deal eotate tax.cn 
aooeootd fon the float and loot peann of the team of ihia Leone aboil be 
pno-naied. , . 

2J.‘ Oh Ln undenntood bp both Landlord and Tenant that thin 
Leone ohaLL coinci d e alhh the beplnnlriQ of the leone fan the pnemlnen 
adpalalnp pnopentp located 6 (fkanlenpahe Went, betten -known an the 
Intern action of (fkanlenpaie Went and BouJnhon. Shneehn, ■ 


n . ,.ut .*oi£r~. .-avenun-a- -- 


.u -l.'i—ii 
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* V ■••'•V. v ' '^U'/\‘y i.in.//.M(i' ,m.i' /rtuuit luive. Cttuot.l tki, 

IaaCao* tni to i« «K£uW Ay tL-toA. au.ly au-thotAjcd of.jU.ctAO end J, 


Cotfo AO.it jtalo to 6t kcAevsUo affixed, aJ.teo.trA to by tkcAA nr^. o-t r r1 
JtCA.etOAi.eo. 


i&TA'tSSi s. S. law rnmrttAT'in.v 
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* »£*Cj&-C&nuf. d\aA on tkLo V 1 ’ day of l /Vo i btfoAa. ' 

**• dA* aubocAudtn, a Aod*L*y /ui£u: „/ d.U \ia(< of Ai-^VW, Ca W 
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70 :j tiyf .WU'L,<,i\r\ /’■ v/ 

, _ W<S SeW CMltOm «tST 7M>T, *, j 4l ^ 

((JR'tViiATJQiV Landlord, and 7JT,\[ c J^pCU c 1 7 < - 7 

. f / - 7,^., TiLnruLi, 5ik day of. /WA, 

'W< tca^e da.ied flhu >,;v j ; . , , 

r/ ^ ' /Oj, and amended ikdo ^ 

of. ‘iavcmbe.r, 1764 . - ^ 


*«. v w j. , m * ^ ^ 

■r‘ 0 ^u . aw . * it « „, „ 

: t — V— - <W -* ^ ^ 

A,. ^ &<«, ^ ^ ^ 

pravULono of ike Leaoe in ev.ny neooeU. .. ' 

,Uf ' ^ ^ <Ac W J/.00 

*“* * ^ ' AC " eC ^ “*W - kindly ocW^X ^Ae " 

paAidao aiy.ee'an follows: 

^07f>(JoSfJH, ikad in C0AdJ.inaJ.da of ike. r.-nicd kcn.edxafj.an. 
‘ t **** i ^ ™ iU V condLiiono and covonanU 

keneLnafien oei fodk on ike ya-d of ike 7ejuoU io be p^formed, ike. 
Landlord Judd and keneoy do « ua*T^ 7Wa< '#« 

6ui ^ *' *' *» A<* - ^ ^ of Ooolor^ Side of 

^oad^ciU, and Loaded «tf 6 C-U^. «W „■ ^ ' 

“ C “W^S ^ ^ fxJLUoLi W, W beany. .ranked in. 

ned in accordance uiUk ike piano prepared by ike AnckUeci and {nyineen, 
uikick raid piano have been approved and accepied by ike chove-ncned 
LandLod and TenaoU an ohouon by ikeU accepiance in <»rUduy appearing in 
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• Reference is made to a Sublease dated as of June 1. 

1975 between Pitney Bowes, Inc. as Landlord, hereinafter some¬ 
times referred to as the Landlord, and the Beth Israel Hospital 
as Tenant, hereinafter referred to as the Hospital, relating to 

V 

premises at 6 Charlesgate West, Boston, Massachusetts. 

The Landlord has acquired its interest in .the demised . 
premises under a Primary Lease from S. S. -Tand Corporation dated 
March 5, 1963, together with Lease Supplement Agreement dated 
May 24/ 1963 and Amendment to Lease Supplement Agreement dated 
November 30, 1964, all herein called the Primary Lease. •/ 

'/ 1. Upon the terms and conditions hereinafter set forth 
the undersigned hereby consents to the Sublease and agrees that: 

. a. to the best of its knowledge, the Landlord is 
not In default under the Primary Lease as of this date; 

b. any notice of "default under the Primary Lease 
given to the Landlord will -be given simultaneously to the Hospi¬ 
tal and that-during the term of the Sublease the undersigned will 

accept performance under the Primary Lease from the Hospital for 

• _ ^ ' r ^ 

the account of the Landlord. 

. •*' 2. The appointment of a receiver or Trustee for the 

Landlord, or other event of default under Paragraph 10 of the 
* . _ /• 
Primary Lease shall not entitle the undersigned to terminate the 

possession and rights of the Hospital if the Hospital agrees in 

writing with the undersigned to perform and observe all of the 

obligations of the tenant under the Primary Lease for the en- 

; tire term thereof. 
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4 ' * 3 . The undersigned hereby consent to the installation . 

by the hospital at the hospital's expense, of a new smokestack as 

described in the drawing by Clifford Douglas Stewart Associates, 

Architects, 1 Court Street, Boston, Massachusetts 02108, dated June 12, 

197S, on the roof of the demised premises, at the side of the building 

adjoining the demised premises, beside the existing smokestack, to 

permit emission of smoke from such stack; provided, however, that if 

requested to do so by the holder of the Lessor's interest under the 

Primary Lease, Pitney Bowes, Inc. shall at its expense cause to .be 

removed at the expiration or earlier termination of the Sublease, the ' 

smokestack installed pursuant hereto and shall at its expense restore 

the demised premises and said adjoining building to the condition they 

V' - .— -- -:o --• 

were in immediately prior to such installation. 




4. The undersigned agrees that the Hospital may further ■ 

‘ *J>> 1.1 . 

sublet or assign the Sublease subject to the prior written .consent 
of the Primary Landlord which will not be unreasonably withheld. 

5. By the acceptance of this Consent, the Primary Lease is 
““hereby affirmed. Nothing in this Consent shall operate to release 

Pitney Bowes, Inc. from any of its obligations under the Primary Lease, 

and Pitney Bowes, Inc. shall remain liable thereunder. 

The undersigned further acknowledges that the Primary Lease 

is superior to the-Mortgage to Malden Savings Bank, Beverly Savings Bank, 

Essex Broadway Savings Bank, and The Worcester North Savings Institution 

recorded with Suffolk Registry of Deeds, Book 7937, Page 468. 

In addition, the undersigned represents that it is duly 

authorized to execute this Agreement on behalf of Beverly Savings Bank, S; 

Essex Broadway Savings Bank and The Worcester North Savings Institution. 

-c -". The undersigned further agrees to execute such additional . ''3 l - 

instruments as the Hospital may require to confirm the provisions of 

this Agreement. .’ •' - 

. Executed as a sealed instrument as of the 3isc - day of July, 197« 

MALDEN SAVINGS BANK, (in its own behalf and on- :V 
. behalf of Beverly Savings 3ank, Essex Broad- ; 

. >•••-. .* • way Savings Bank and The Worcester North 

Savings Institution) • • ' ‘ 


.T* 


BY: J 


w:. 

^ - - 7 




resident 


' ' • 1' . * *. 
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APPENDIX VI 



A. Tobacco and Health Research Program Organizational 
Administrational Chart 
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ORGANIZATIONAL CHART 


HARVARD TOBACCO AND HEALTH RESE.ARCH PROGRAM 


ADMINISTRATION (5) 


BIOSTATISTICS (2) -y ■■;x ! 

Huber, M.D. 
j Share 

Levine 

Moss 

....: Cooney 

r "ANIMAL FACILITIES (18) 

ANALYTICAL CHEMISTRY f4) 

Sornberger, Ph.D. 

Pochay 

•. • .-A'.'-. ; fv. 

First, D.Sc. ". v v;:.Vy 

Fulchiero : : 

: Zwilling 

Hinds, D.Sc. 


Gugger 

Grubner, Ph.D. 

. .. 

Butler'. . .... 

Weker, M.S. 


' O'Dell . ' . 

._Parkinson . ., —- - 

Glennon 

Toledo 

Abraham 

Pollack 

Sinclair 

Saipe 

(Six unfilled) 

BIOCHEMISTRY (6) MORPHOLOGY (9) PULMONARY PHYSIOLOGY C6) CARDIOLOGY (5) 


Drath, Ph.D. 

Davies, Ph.D. 

Mahajan, M.D. 

Abelmann, M.D. 

Shea, M.S. 

Hayashi, M.D. 

Rubin, M.D. 

Bing, M.D. . v - 

Wong 

Engel 

Goldman, M.D. 

Sakuari, M.D. '-'y 

Price 

Colpoys 

Medley-Whyte, M.D. 

Stemerman, M.D. 

LaBrecque 

Nauss 

Miller, M.D. . 

Goldberg, M.D. 

Simpson 

Koplin 

Miaskiewicz 

Nicholas 

Bancroft 

' 4- 


Avery 




3 V ‘v:A 


;; 


CONSULTANTS (7 ) 

Skinner, Ph.D. 
Solomon, M.D. 
Epstein, M.D. 
Hojnacki, Ph.D. 
Lage, D.V.M. 
Fadoul, M.D. 
Wite, Ph.D. 
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APPENDIX VII 




A. Tobacco and Health Research Program Seminar Schedule 
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RESEARCH SEMINARS 

TOBACCO AND HEALTH RESEARCH PROGRAM 
HARVARD UNIVERSITY 
Winter-Spring Schedule 
1978 


• i . 

January 12 

Pigeon Atherogenesis Model 

HSPH, Kresge Bldg. 

Dr. Huber 

Dr. First 

. r . 


o' V.*;- 

January 26 

Pathophysiologic Mechanism in the 
Development of Atherosclerosis 

HSPH, Kresge Bldg., Room 101B 
. (Bldg. II) 

Dr. Stemerraan 


.... 

February 9 

Rehearsal: Ad Hoc Adlvsory Committee 
Meeting 


■-'r.-:. • 


February 23 

The Role of Tobacco Smoking in the 
Pathogenesis of Atherosclerosis: 

Fact and Fiction 

HSPH, Kresge Bldg., Room 101B 
; (Bldg. II) 

Dr. Goldberg 


V." 

March 9 

Quantitative Morphological and 

Biochemical Analysis of Atherosclerosis 
in the Pigeon Tobacco Smoke Bioassay 
Model 

; HSPH, Kresge Bldg., Room 101B 
, (Bldg. II) 

Dr. Davies 

Dr. Drath 

V 


March 23 

Biochemical Basis for Atherogenesis 

HSPH, Kresge Bldg., Room 101B 
(Bldg. II) 

Dr. Hojnacki 



April 6 

The Effect of Tobacco Smoke on 

Myocardial Metabolism and Function 

Dr. Abelmann 

Dr. Bing 



HSPH, Kresge Bldg., Room 101B 
(Bldg. II) 

April 20 Respiratory Physiology: An Overview Dr. Goldman 

HSPH, Kresge Bldg., Room 101A 
(Bldg. II) 
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May 4 Magnetometric Monitoring of Smoking Dr. Rubin 

Profiles for Nicotine Accommodation Dr. Mahajan 

and Titration in Man 
HSPH, Kresge Bldg., Room 1Q1B 
. (Bldg. II) 


May 18 



June 1 


June 15 


Immunology of the Respiratory System: 
An Overview 

HSPH, Kresge Bldg., Room 101B 
, .. . % (Bldg. II) 

Stereology and’ Metabolism of the 
/. Pulmonary Alveolar Macrophage 
' ‘ HSPH, Bldg. I, Room 602 

Tobacco Smoke and Chronic Lung Disease 

. : ■ in Man and in Animal Models . 

HSPH, Kresge Bldg., Room 101B 
, (Bldg. II) 



Dr. Davies 
Dr. Drath 



Dr. Huber 
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A. Smoking and the Nonsmoker Article 

v — - * 0 * - — / 

B. Editorial 

C. Related Correspondences 
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MEDICAL INTELLIGENCE 


CONCENTRATIONS OF NICOTINE AND 
TOBACCO SMOKE IN PUBLIC PLACES 

William C. Hinds, Sc.D., 
and Melvin W. First, ScJD. 

"D UBLIC interest has focused on health effects to the 
large numbers of nonsmokers exposed to tobacco 
smoke in public places. Recent regulations in a few cities 
have banned smoking in public places, or have restricted 
smoking in the manner of United States commercial air¬ 
craft. • 

Two studies 1 ' 2 indicated that in crowded private rooms 
concentrations of tobacco smoke often exceed 260 Mg per 
cubic meter, the federal air-quality standard for particu¬ 
late matter that is not to be exceeded more than one day 
per year. Hoegg 1 estimated that in residences, meeting 
rooms, or private automobiles, the nonsmoker inhales in 
one hour the equivalent of smoking 0,01 to 0.20 ciga-. 
rettes. Bridge and Com, 2 by measuring carbon monoxide 
during party situations involving 50 to 73 people in rooms 
of 140 and 100 m 3 under controlled ventilation condi¬ 
tions, estimated smoke concentrations to be 2000 to 4000 
Mg per cubic meter and concluded that these levels are a 
matter of concern. 

Estimation of levels of tobacco smoke in public places 
was undertaken to evaluate the health implications for 
nonsmokers. Measurements were limited to the particu¬ 
late phase of tobacco smoke, although it is known that the 
gaseous phase also contains substances that may affect 
health. Since the objective was to measure only tobacco 
smoke, all methods commonly used to measure total sus¬ 
pended particulate matter were ruled out because of the 
many other sources of particulate matter in the indoor at¬ 
mosphere. The use of carbon monoxide as a tracer has 
similar disadvantages because of the widespread distribu¬ 
tion of this common air pollutanL Nicotine was chosen as 
the tracer for tobacco smoke for the fol lowing reasons: it is 
specific for tobacco smoke (the only other source of nico¬ 
tine is from agricultural sprays, which are unlikely to be a 
contaminant of the indoor atmospheres tested): with the 
exception of water, nicotine is the largest single compo¬ 
nent of the particulate phase of tobacco smoke; nicotine 
concentration is unaffected by the moisture content of the 
smoke; and sensitive gas chromatographic analytical 
methods are available for measurement of nicotine con¬ 
centrations. 

From the Department of Environmental Health Sciences. Harvard 
School of Public Health (reprint requests should be addressed to Dr. Hinds 
at the Harvard School of Public Health. 663 Huntington Ave.. Boston, MA 
02113). 

Supported by the Massachusetts Lung Association and its local affiliates. 


Because of the wide range of public places evaluated 
and the small number of samples, the procedures em¬ 
ployed and the results should be considered a pilot study 
having the limited objective of defining the extent of the 
“passive-smoking” problem in public places. 

Sampling Methods 

The procedure was to enter a public place as a patron and sam¬ 
ple a known volume of air through an A A Millipore filter having a 
collection efficiency for tobacco smoke greater than 99 per cent. 
Samples were taken with an inconspicuous battery-powered 
pump at a rate of 4 liters per minute for a maximum period of 214 
hours. The entire sampling system weighed 1.3 kg and was con¬ 
tained in a phenolic box. 17 by 13 by 6 cm (Fig. 1). To obtain re¬ 
alistic samples, the unit was placed as close to the breathing zone 
as possible—e.g., on a table in a restaurant, or on a lap in a train. 



Figure 1. The Sampling System, Showing the Pump (1). 
Motor (2), Pulsation Damper (3). Filter Holder (4), Recharge¬ 
able Batteries (5). On-Off Switch (6), Air Inlet (7). Battery- 
Charging Jack (8), and Case (9). 


The material trapped on the filter was extracted with distilled 
water, concentrated by rotary evaporation, and analyzed for nic¬ 
otine with a gas chromatographic technic described by Jacin et 
al. 3 The nicotine content was used to calculate the tobacco-smoke 
particulate concentration on the basis of an experimentally de¬ 
termined nicotine fractionof 2.6 per cent established bv measure¬ 
ment of total particulate mass and nicotine concentration of 
sidestream smoke in an aerosol chamber. Sidestream smoke is the 
principal component of indoor tobacco-smoke pollution (he.. SO 
to 90 per cent). 11 

Tests were run with filter and nonfilter cigarettes, and current 
sales figures 4 were used to calculate the weighted average nico¬ 
tine fraction as 2.6 percent. No noteworthy concentration effect 
onnicotine fraction was observed for smoke concentrations rang¬ 
ing from 6000 to 110.000 stg per cubic meter. Our ambient mea¬ 
surements were an order of magn i tude smaller than this range. 

Twenty-three samples were taken in the Boston area during 
1973 and early 1974; Some types of public areas—commuter 
trains, commuter buses, and bus and airline waiting rooms— 
were sampled repeatedly, whereas others, such as large, crowded 
restaurants and lounges, are represented by individual samples. 
On buses and trains no attempt was made to sample in smoking or 
nonsmoking sections because these designations are largelv ig¬ 
nored by passengers. 



Results 

Smoke concentration for each category of public placets 
shown in Table 1 as weight per unit volume of sampled 
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SMOKING ANI) NONSMOKKKS 
IS I IIK ISSUK? 


W'lliVI 


Wmii Inhat (ii i oiiMtiiij)iir 111 IK .II .in .ill-liiiic liij^11. ,i Iri • 
vein interest has developed over (lie effect nf |xissive 
smoke in 1 i.il.iliim nn die iiniismnker. Ooiiiroversv exists 
mi llie nf die iiniisiiinker in "clean" air versus die 

rights nf the smoker tnenjnv a product consumed bv man 
for centuries..This issue extends far hevniui the health 
professions and is complicated by the divergent inlcrcsis 
of many groups, with approximately Hill proposals to 
restrict or segregate the smoker now pending before leg¬ 
islatures in II 1 .) stales. The primary issue is how nint h to¬ 
bacco the nonsmoker passively inhales and what the po¬ 
tential health hazards of such exposure are. The numfier 
of publications attempting to answer these questions is 
very large. Until the contribution by Minds and First in 
this issue of the Journal, reliable data on relevant public 
passive exposures to tobaccosmoke have been sparse. 

When cigarettes are consumed, tobacco smoke is gener¬ 
ated in part as mainstream smoke, essentially all of which 
is actively inhaled and 70 to 90 per cent of which is re¬ 
tained by the smoker. Sidestream smoke of the burning 
cigarette is the primary source of exposure to the ifoiv- 
smoker. representing about 30 per cent of the tobacco 
burned and responsible for approximately two thirds of 
the aerosol particles delivered to the environments Smoke 
contains about 2000 or more identifiable components and 
can be divided inid gas "and particulate phases.' Ambient 
concentrations of trace components can lie measured, and 
potential amounts of pyroli/.ed products available for in¬ 
halation by the nonsmoker determined. 

Using nicotine as a tracer of the paniculate phase; 
Hinds and First Have indicated that the iioiisiiioker can 
potentially inhale null extremely small amounts of tobac¬ 
co smoke. Nicotine may be an ideal tracer for such stutlies. 
since it is basically unique to tobacco. Other investigations 
have indicated that nicotine may occur in the urine of non- 
smokers in concentrations at approximately 3 per cent 
that of smokers. 1 Contrary to the conclusions of Hinds and 
First; this figure suggests a passive consumption by the 
nonsmoker of about one full cigarette over an hour. These 
results, however, were obtained under experimentally 
high concentrations intolerable to prolonged human ex¬ 
posure. Carbon monoxide, a gas-phase component, has 
been used us a popular alternative tobacco tracer .prod ifi?- 
ing environmental concentrations of 10 ppm or so. 2 For 
comparison, concentrations of 30 ppm arc not uncom¬ 
mon in dense urban automobile traffic, anil 100 pptn can 
lie readied in polluted cities with temperature inver¬ 
sions. 2 Regardless of flow studies ate pet formed, onlv liiir- 

ited conclusions t an lie achieved by employment of tra- 

Definitive answers to questions ol tobacco and non- 
smokers should lie obtained from data demons! rating the 
presence or absentc of poicniiallv associated diseases in 
man. That kind of information i.v cxirciTielv hard to conic 
by. Potential health effects of tobacco on the nonsmoker 
have recently been reviewed 14 and arc siiminarizedas fol¬ 
lows. Acute effects of short-term exposure to environ- 
L'jr .z asia>‘5 sJrdUiw. 
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ineiil.l1 lob. h i o smoke m population si tubes hate out I h'cii 
ev.ilti.lied in adequate depth. No duonii similes have 
I Mi'll i i‘poi teil lor ,id nil s. No data arc available to ili'iuoii- 
st i all* 1 1 call h el Its Is ol phi sin Inga i espouses to mt oline 
levels reai lied in adult nousiuokers, and carbon monox¬ 
ide com cut i ations in nonsinokei s are far below levels that 
are of known health hazard. Potential effects of other 
smoke com pi incut son iiou.Miiokers are conjectural. Infor¬ 
mation is lacking on cumulative cffeitsof prolonged |ias- 
sive exposure to tobacco-smoke products. Potential addi¬ 
tive or synergistic effects nf tobacco-smoke products with 
notitoh.itco environmental rouiaminmils need to be in¬ 
vestigated. Interesting data have appeared, however, to 
suggest an increasing prevalbncc of acme respiratorv dis¬ 
ease in youngchildren whose parents smoke. 1 * .These 
studies have been criticized because the data are sjxirse 
and perhaps inllucuccd by socioeconomic and housing 
conditions, infectious in parents, genetic differences and 
other factors. 2 

Hypersensitivity reactions to tobacco in the nonsmoker 
deserve more clarification. Conimonlv, atopic persons 
complain dial tobacco smoke provokes respiratorv-tract 
symptoms. Many agents in tobacco smoke could theoreti¬ 
cally act as haptens and produce immunologic responses 
after binding to suit able carriers. Inn there is I it lie experi¬ 
mental or cpidemiolbgic evidence that sensitization to 
tobacco smoke exists." FleictSPr et ,il.. in a report to the 
Royal College ol Physicians of London, concluded that 
there is no evidence that dflier people'sisinbkc is diin- 
gerous to healthv nnnsmnkcrs, but it can bcextreinclv irri¬ 
tating and cause distressing symptoms, especially in aller¬ 
gic persons or in those already affected by heart or lung 
discasc\’" J 

One is left. then, with a perplexing and unsolved dilem¬ 
ma. The data of Hinds and First demonstrate that in pub¬ 
lic plates nonsinokers could potentially a mistime 1/1HO0 
to I /l 00 of one filter cigarette per hour, a lev el of exposure 
tlkat'has had no known serious association with disease. 
Why. them do so many nonsmokers appear to lie adverse¬ 
ly affected by passive exposure to tobacco? Perhaps 
acrolein and aldehydes, proem in the smoke, act as irri¬ 
tants in extremely low concentrations and especiallvaffect 
latently or overtly hvpersensitive persons. The odor 
threshold for stale smoke components, which is also very 
low, may trigger emotional responses not yet well under¬ 
stood. — • " ' : - ■ ------ -■■ 

Clearly, numerous nousinokciis feel impaired in their 
well-being if exposed to tobacco smoke. The World 
I lealtb Organization defines health as a condition charac- 
lei i/t-il uoi onlv bv the absence of diseases and infirmity 
luu also bv the presence <>l lull 1 psvi liulogit , mental and 
wial well-lx'ing. 1 " Ilv this delitiitioii. the nonsmoker 
(SiSsivelv ex|>oscd to tobacco mav iiideeil liave'.'in adverse 
health response on a psvi lingcnic basis. The issues remain 
unanswered licvontl llial, anil, to solve this problem, 
sclent il it t out i ii mi ions in this at ea .should he broadened, 
thereby dimiiiishing specullitiim. In developing crucially 1 
needed research on this issue, one should idemitv die 
compounds of tobacco sniokcihat provoke adverse reac¬ 
tions in nniiMiiokcrs, establish if these teat timis are diise 
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V SMOKE AND HEAT 

Toth* Editor :The article by Hinds and First on tobacco smoke in 
public places and the editorial bv Huber appearing in the April 
17 issue of the Journal both provided interesting reading on this 
controversial subject. Unfortunately, their conclusions were dis- 
appointingif not unjustified. 

Hinds and First thought that the average level of tobacco 
smoke in public places does not account for the public outcry re¬ 
garding this problem even though they demonstrated levels ex¬ 
ceeding the minimum air-quality standards that are not to be ex¬ 
ceeded more than once per year. Does this attitude mean that one 
should accept indoor air-pollution standards lower than the out¬ 
door standards? After all. an estimated 80 to 90 per cent of one's 
time is spent indoors. 1 2 3 

In the accompanying editorial by Huber, one gets the im¬ 
pression that since there is no overwhelming evidence that smok¬ 
ing is harmful to nonsmokers, one can be passive in one's efforts 
to discourage smoking in public places. I remind Dr. Huber that 
the majority of the population does not smoke and should be 
given the benefit of the doubt regarding its health. The burden of 
proof that passive smoking is safe for the nonsmoker resides with 
those who choose to smoke. 

Dr. Huber mentioned Studies implicating possible dangers to 
infants of smoking mothers.Colley et al. have reported that in¬ 
fants exposed to cigarette smoke have twice the risk of an attack of 
pneumonia or bronchitis. 4 * * * * Colley, in another publication, report¬ 
ed an increased prevalence of cough in children six to 1 -1 years of 
age whose parents smoked. 9 A third study by Colley et al. showed 
an increased prevalence in respiratory symptoms in 20-year-old 
subjects who smoked and had a history of a lower-respiratory- 
tract infection under the age of two years, both factors being relat¬ 
ed to parental smoking habits.* Others have reported similar 
Findings, as well as the adverse effects on the fetus and an in¬ 
creased neonatal mortality in offspring of smoking mothers. 1 '* 
Yet another victim of passive smoking is the asthmatic patient. re¬ 
cently shown by O'Connell and Logan to be subject to exacerba¬ 
tions when exposed to tobaccosmoke. 1 * 

Other, less publicized consequences of smoking on the non- 
smoker include the shared burden of smoking-related health 
costs, estimated at 5.3 billion dollars in 1966, and the high job ab¬ 
senteeism associated with smoking. ‘ , - 1 * 

Smoke concentrations in public places probably have an ad¬ 
verse effect on infants and asthmatic persons, and by Dr. Hu¬ 
ber’s own admission may have an adverse health response on 
the nonsmoker on a psychogenic basis. It is nearly inconceivable 
that when enough studies have been done, there will be no long¬ 
term ill-effects from passive smoking. While we await the results 
of these studies, we should spend our efforts in preventive medi¬ 
cine—namely, reiterate the stand against smoking. Hospitals 
should ban cigarette sales and prohibit smoking on their premi¬ 
ses. and health-care personnel should continue their lead in giv¬ 
ing up smoking. Reports of such efforts are encouraging. 

The answer to Dr. Huber's question about the issue of smoke in 
public places becomes clear. Since cigarettes cost the nonuser 
money, may harm his health and are at least obnoxious, the basic 
issue for the nonsmoker is self-preservation. 

. NicholT. Iverson, M.D. 

Staten Island. NY U.S. Public Health Service Hospital 
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To At Editor: Through the singular smokiness of the editorial 
entitled “Smoking and Nonsmokers — What Is the Issue?" 1 1 see 
that its writer missed the point: smoke stinks! Nothing escapes the 
flatulent ambience of smoke: skin, hair, clothing, car, lecture halL 
office, restaurant, school, library, museum, elevator, sauna, con¬ 
jugal bed and all else within puffing radius of those with a pro¬ 
clivity for pollution. The writer of the editorial sees a "perplexing 
and unsolved dilemma" or even “an adverse health response on a 
psychogenic basis" because he has confused the health implica¬ 
tions of smoke pollution with its aesthetic and legal implications. 

The 23 samples from the inconspicuous pump of Hinds and 
First* do not demonstrate “in public places nonsmokers could 
potentially consume 1/1000 to 1/100 of one Filter cigarette per 
hour." The “equivalent filter cigarettes smoked per hour" is not a 
bit of measured data; it is an arithmetical gimmick using several 
statistical assumptions. Consider that 1/1000 of a 100-mm filter 
cigarette would mean the smoke from less than I /10 mm of tobac¬ 
co. I would invite the authors to place that much tobacco on their 
desks and then to believe that this would be the entire source of 
the smoke inhaled per hour by nonsmokers in a smoke-filled 
room. Zeal for numbers seems to have obscured common sense. 





Ann Arbor, MI 


Cail R. Williams, M.D. 
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2 Hinds WG, First MW: Concentrations of nicotine and tobacco smoke in 
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To the Editor: The recent report by Hinds and First, of the 
School of Public Health of Harvard University, purports to show 
evidence that there may be insufficient reasons to protect non- 
smokers from exposure to tobacco smoke generated by smokers. 

Although their measurements may in fact be correct- and al¬ 
though 1 am inclined to believe that the danger in terms of in¬ 
creasing the incidence of malignant tumors and of pulmonary 
emphysema in nonsmokers under these circumstances is rather 
slight, my own experience suggests that some of the other prod¬ 
ucts of smoking tend to be highly irritating and unpleasant to me 
personally (when there were no segregated nonsmoking section! 
in airplanes, my eyes watered regularly after all the smokers lit up 
after dinner) and to others. My observations at this medical col¬ 
lege and others during committee meetings in poorly ventilated 
rooms indicate a great number of my faculty brethren to be rub¬ 
bing their eyes and showing other distress as a result of the expo¬ 
sure to irritating components of the smoke. 

It appears that Hinds and First have done a disservice to the 
cause of a healthy environment. Even if the danger of cancer and 
emphysema to the nonsmoker is minimal, there is no justification 
for exposure of the nonsmoking population to the irritating ef¬ 
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fects of smoke. The establishment of a nonsmoking secuon in 
vehicles of public transportation has been a most helpful step. 1 

Ans K. Freimanis, M.D. . ' ,/ 

Tolcdo.OH Medical College of Ohio •yV'' 
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APPENDIX X 

' A. Lorillard Smoking Machine 

B - D. Reprints Relatated to the Lorillard Smoke Delivery System 
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SMOKE INHALATION APPARATUS 


Although several laboratories have published information on the response 
of the lung following the experimental exposure of animals to tobacco smoke, 
most of these results are controversial and subject to considerable criticism. 
The primary reason that experimental smoke inhalation studies have been so 
unsuccessful in the past is that there have been no smoking machines that 
could create a stable aerosol of either tobacco or marijuana smoke, comparable 
to that created by man when he smokes these products, that could be delivered 
to the lungs of experimental animals. It is our evaluation that all existing 
commercial machines now used fail in this crucial requirement. To solve this 
problem, we have built a total of four Lorillard smoking machines for our 
laboratory. This machine was initially developed primarily by the tobacco 
industry. 



Figure X-l: The Lorillard smoking machine, capable of generating a 
stable cigarette smoke aerosol for delivery to the lungs of experimental 
animals. 
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Figure X-2: A view of the loading cassette of the smoking machine. There 
are 30 portals for cigarettes, with 15 on each of the two rotating wheels. 
Cigarettes are automatically loaded and ejected after a predetermined num¬ 
ber of puffs, usually 10. All cigarettes are conditioned with standardized 
humidity and temperature prior to use and burned, for the most part,_ to a 
consistant butt length. 


t. ; 


o 

© 

CJ 

01 

CJ 









Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 






One such smoking machine is shown in Figure X-l. These are very complex 
pieces of equipment and now cost over $30,000 each to construct. They have 
the capacity to expose approximately 150-450 experimental animals to various 
concentrations of tobacco or marijuana smoke per hour. Once operational, they 
appear, in our experience, to be able to run for literally months, with a 
minimum of maintenance or breakdown. 

In the development of a smoking machine for the delivery of fresh smoke 
at ambient pressures to animal exposure systems, several design parameters 
are dictated if a wide range of exposure conditions are to be obtainable. 
Reverse smoking (the creation of a pressure around the lighted end to generate 
smoke exiting through the delivery system) is necessary to fulfill the require¬ 
ment for fresh smoke at ambient pressure. A 30 port design resulted from the 
standard smoking conditions of a 35 ml puff with a two-second time duration 
once per minute. The 30 ports are logically broken into two groups because of 
the positioning, dweli, and reaction times associated with this system. A 
rotary positioning arrangement was preferred, since the smoking cycle is repe¬ 
titious and the time cycle is fixed. Further, the cigarettes and delivery 
system should rotate in preference to the reverse smoking chamber(s), since 
this avoids rotary valves or cumbersome tubing arrangements. 

Reverse smoking entails several difficulties which are not encountered 
where smoke is generated by pulling a vacuum-on-the-cigarette. It is more 
diffucult to ensure the delivery of the correct volume of smoke. An accurate 
flow control system is mandatory and this will produce a nearly square puff 
profile, but it is difficult to decide upon the proper flow rate of the input 
air for puff generation. Not all cigarettes have the same pressure drop, and 
this will increase to a variable degree as a cigarette is lit and puffed, 
although all may have the same pressure drop initially. Pressurized! air in 
the chamber is exhausted at the end of each puff, and the quantity is dependent 
upon the size of the chamber and the magnitude of the pressure drop. The 
combustion of the cigarette adds to the total volume generated during each 
puff and may vary from cigarette to cigarette. These experimental difficulties 
may be compensated for by careful design. Although reasonable estimates can 
be made for all factors, careful calibration with test cigarettes is needed, 
and this is done in our unit on a regular basis. 

Further design criteria are a natural result of the foregoing require¬ 
ments. There is, in our machine for example, the need for a smooth, step¬ 
wise rotary motion to position the cigarettes. . The geneva movement provided 
an ideal solution, since it is very smooth and additionally offers dependabi¬ 
lity, low wear, accuracy of positioning and timing, and can be made, rugged^ _ 
and maintenance free. ' . ‘ "j. , 
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Figure X-3: Shown in this photograph is a view of the cigarette being 
loaded into a portal. This must be done under slight pressure. Tobacco 
cigarettes, that are tightly packed, immediately reform' their original 
shape, as shown in the lower of the two cigarettes seen above. 


... ~ . — . • - * . «L'cD€ ' — 

In our machine the cigarettes are loaded into'a cassette, as shown in' ' 
Figure X-2 and automatically supplied to the cigarette holders as shown 1 in 
Figure X-2 and Figure X-3. Once loaded, the puff chamber closes on the rub¬ 
ber cams and a standard 1 amount of tobacco smoke is generated, created as a 
stable aerosol, which remains stable until delivery to the lungs of the ex¬ 
perimental animals. Shown in Figure X-4 is the puff-chamber approaching the 
loaded and burning cigarette, and shown in Figure X-5 is the puff-chamber 
tightly closed around the rubber cam and the cigarette, delivering its puff 
that creates the stable exposure aerosol. The smoke generated is then passed 1 
through a dispersion system and a series of tubes. These are special con¬ 
ductors that do not allow the aerosol to precipitate on their walls in any 
significant manner and permit delivery of the generated smoke to the lungs 
of the animals in less than 0.2 seconds. 
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Air was chosen as the motive force for linear motion, since a rather long 
stroke was necessary to position a chamber over the cigarette, and for positive 
action and speed of response the stroke had to be powered in two directions. 
Since the machine had to be divided into two smoke-generating sections the 
shuttling action needed to couple them to the exposure system was easily accom¬ 
plished. 


A single timing source for all functions was desired, since this precludes 
any loss of synchronization. In conjunction with this requirement was the need 
for an efficient system of interlocks to prevent damage, and to ensure that the 
system, if not in proper operating condition, will not operate at all. 


All timing originates from a synchronous motor. This motor serves a dual 
purpose in that it is coupled through a gearing mechanism to a four-position 
geneva movement and to the shaft of a sequence programmer. The motion of the 
geneva movement is transmitted through a notched timing belt to index the 
cigarette holders. 


Ten pounds of pilot air pressure is supplied by a regulator to the valves 
of the sequence program. The cams on-this programmer actuate the four control 
valves which power actuators on the four-way valves, which in turn control the 
motion of air cylinders on the puff chamber and the shuttle valve-. An additional 
regulator supplies the 45 pound control air which will power both the puff cham¬ 
ber air cylinders and the shuttle valve. Should this air system fall below 40 psi 
the pressure switch would interrupt the operation of the machine. 



Figure X-4: Cigarettes are in place and burning in each.portal” The only 
.smoke generated under these conditions is the side-stream component. The 
P u ^^“2 enera ting chamber is withdrawn in this position, allowing an automated f 
programmed rotation of the cigarettes between smoking. -vV 




...... 
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Figure X-5: The puff-chamber is closed on the rubber cam and generating 
35 milliliters of fresh cigarette smoke. The puff volume and generation 
time can be programmed to any desired criteria. 
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The cigarette smoke, once generated, is rapidly distributed to the con¬ 
ducting tubes and exposure chambers, as shown in Figure X-6 and Figure X-7. 
Although the delivery system could be expanded, we are comfortable with our 
current capacity to expose 50 rats at one time in each smoking machine. For 
our pigeon exposures, we have used a shuttle-valve and a full-loading comple¬ 
ment of cigarettes to expose three, rather than one, carousels during each 
sequence. 





five delivery tubes shown anteriorly. The puff-chamber on the right 
is generating fresh smoke and the one on the left is in an intermediate 
position. / 
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Figure X-7: An oblique view o£ the smoking machine with the dispersion 
conducting system. - 


Shown in Figure X-8 is the carousel used to hold the exposed rats, with 
the delivery or conducting tubes at the top and the exhaust' system at the 
bottom^ The flow of the aerosol is rapid and does not allow agglomeration 
or condensation of the fresh smoke aerosol nuclei in any significant degree. 

As can be seen, fifty rats can be exposed simultaneously in this system. 

The animals are held in small containers, shown in greater detail in Figure X-9 
and Figure X-10. These containers involve an interlocking system for efficient 
and rapid loading and placement in the chamber.. Once in place, the animals 
are relatively comfortable and inhale the smoke product as it passes through 
the exposure system. A very significant portion of our efforts in the funded 
period to date has been' spent perfecting this smoke-exposure system and 
reducing the level of stress in the exposed animals to an absolute minimum. 
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Figure X-S: The smoke-exposure carousel.- Fifty rats can be exposed, 
at one time.. Each carousel is mounted on wheels for mobility and easy . _ 

transport of animals from their, housing to the exposure room and the .. 

smoking machines. . .. " . .. ** 
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Figure X-9: The animal-hoi ding chambers are transparent and! can be easily- 
removed from and placed in the exposure carousel. Animals are comfortably 
held in place by the sponge-rubber plug in the rear of the chamber. 



Figure X-10: A rat in place during exposure to smoke. This delivery system 
has the versatility to expose any sited animal, from the smallest rodent to 
an animal the site of a horse ‘or larger, to the same stable aerosol of fresh 



smoke. 
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Our pigeons are exposed with a different system. We believe it is 
essential for the success of the experimental inhalation, that the pigeons 
be immobilized during smoke exposures to prevent them from putting their head 
under a wing (thereby screening out much of the particulate phase). We also 
believe that only the beak and nares should be exposed to the fresh smoke 
to avoid soiling the pigeon plumage with tar. Otherwise, the birds will injest 
substantial amounts of smoke products when they preen their feathers. These 
factors could be minimized with the hood and glottal cannula system, but as 
stated above we believe intubation to be impratical for long term studies of 
large number of pigeons, not only because of high man-power requirements, but, 
more importantly, because we believe repeated intubation would result in ex¬ 
cessive premature losses of birds from physical injuries over the period of 
the proposed study. We are, therefore, developing a new method of exposing 
pigeons to tobacco smoke that is very gently and which will present smoke solely 
to the birds respiratory systems-. Following closely the recommendations of 
Professor B. F. Skinner, we prepare the pigeons for their daily smoke exposures 
by immobilizing them in a closely-fitted cuff that could potentially be left 
around the birds for the duration of the total daily smoking period (6-8 hours). 
Professor Skinner, who has had extensive experience with these methods, has 
assured us that continuous confinement by this technique for the periods noted 
produces no discemable physical or physiological harm to the birds or any . _ 
significant psychological stress. This system of immobilization could reduce 
in a major way the handling of the birds, thus reducing the cost of exposure 
and lessening the potential for accidental injury. 
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Figure X-ll 



Source: 




Diagramatic illustration of the proposed method of 
immobilizing pigeons and exposing only their respiratory 
system, by noninvasive techniques, to cigarette smoking 
products. 
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FRONT VIEW OF 60-PIGEON EXPOSURE RACK' 
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To expose only the beak and nares of the birds to tobacco smoke, we 
constructed.an exposure apparatus containing a rubber diaphram with holes 
of appropriate size and locations through which the bird's beak, up to 
and including the nares, can be inserted to form a gas-tight seal. This 
is illustrated in Figure X-ll and Figure X- 12. Tobacco smoke suitably diluted, 
or spiked with carbon monoxide, passes through a channel on the side of the 
flexible diaphram in which the beak and nares are located, while the remainder 
of the bird remains in clean laboratory air. A helmet attached to the diaphram 
is gently slipped over the bird's head to prevent it from withdrawing its 
beak from the smoking portal. Because the diaphram is soft and flexible, 
movements of the bird's head while exposed to smoke will neither produce 
injury nor break the firm seal between the smoke channels, on one side, and 
the laboratory atmosphere on the other. 

To equate exposure levels fsmoke delivered to the whole animals) for 
both our pigeon and rat-experiments with dosimetry-factual amount of smoke in¬ 
haled), we have perfected a method of lacing all units with a nonradioactive 
chlorinated hydrocarbon, decachlorobiphenyl CDCBP). The lacing machine shown' - 
in Figure X-13 is used to evenly deposit tracer into a single cigarette. With 
this machine it is possible for one operator to lace 85 cigarettes per day 
with an accuracy, characterized by a relative standard deviation, of 1%. 





Source: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 
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Figure X-14 shows and enlargement of the lacing machine cigarette holder. 

The cigarettes are manually placed in this holder. When the machine is switched 
on,the holder rotates the cigarettes slowly allowing for even deposition of 
tracer. Figure X-15 shows an enlargement of the syringe mechanisms of the lac¬ 
ing machine. Due to modifications of the machine the syringe is filled manually 
with DCBP tracer using chloroform as a solvent. The syringe assembly is then 
switched on to drive the 100 yl syringe into the cigarette. When the syringe 
needle reaches the end of the cigarette it is stopped automatically. At this 
point a butt plate is placed behind the plunger of the syringe and the syringe 
withdrawn, automatically depositing equal amounts of tracer throughout the 
full lingth of the cigarette. 

By using this system, we can deliver "laced" smoke to the animals. Total 
"tar" in the delivery stream is quantified by the gravimetric methods and 
cross-calibrated with tracer content. The total amount of tracer in the lungs 
of each animal is quantified by chromatographic analysis. Then, by back cal¬ 
culating to the tar-lacer ratio in the smoke delivered, the exact amount of 
tar delivered to the lungs of animals can be accurately determined. 3y using 
these techniques, and^ by also simultaneously meansuring CO 1 in the gas phase 
of the delivered smoke and HbCO in each animal, we have an accurate assessment 
of both gas phase and total-particulate delivery of smoke to each individual 
animal. From these measurements precise correlations between biologic effects 
and true dosimetry can be determined. 



Figure X-14: Lacing machine cigarette holder. 
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INTRODUCTION _ 

During recent years, there has been a steadily growing 
interest among biomedical research scientists in study¬ 
ing the effects of inhaled cigarette smoke on small 
animals. One of the serious handicaps faced in these 
studies has been the.lack of availability of apparatus 
necessary to perform inhalation experiments involving 
large numbers of animals. A major item required in 
any such experiment is a machine capable of producing 
cigarette smoke in a well defined and consistent 
manner. In an effort to alleviate this problem, the 
Council for Tobacco Research U.S.A. (CTR) undertook 
a program to solicit smoking machine designs from 
many sources and to evaluate the performance of the 
machines submitted for testing.' ~ 

It became apparent during these tests that none of 
the machines then known to exist would meet the 
criteria considered necessary for the intended appli¬ 
cation. Some of the more important criteria were: 

1. The machine should smoke cigarettes according to 
the standard analytical smoking parameters of a puff 
volume of 35 cm 3 taken during a time of 2 seconds 
duration once each minute. 

2. The smoke should be delivered to the test animals 
with a minimum- delay in order to prevent chemical 
or physical property changes due to aging. 

j. A reliable means for providing a known amount 
of air dilution should be provided. 

4. Methods of conveniently monitoring the performance 
of the machine with respect to the smoking para¬ 
meters and convenient methods for collecting smoke 
samples for analysis must be incorporated in the 
design. 1 


rtfM: 
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5. The design should provide the capability of ex¬ 
posing large numbers of animals simultaneously. 

One direct result of this CTK program was the 
development of the VValton-Morrissey Smoking Ma¬ 
chine (1, 2). This machine utilizes the reverse puffing 
technique and can puff one, two or three cigarettes 
simultaneously into a chamber which will accommodate 
the exposure of 22 mice or hamsters at one time. 

We were in the process of designing a smoking machine 
at the time that the CTR evaluation program was 
going on. We were therefore in the fortunate position 
of being able to gain considerable insight into the 
various problems and successes encountered in those 
tests and to take them into account in the design of 
our machine. Since there was, and apparently still 
is, little agreement among researchers on the best 
way to restrain animals during inhalation experiments, 
wc decided to devote our principal efforts to the 
design of an apparatus for the production of smoke 
under clbsely controlled and well defined conditions, 
and only secondarily to animal holder systems. 

Two general methods of puffing a cigarette are possible. 
The most common is to draw smoke from the ciga¬ 
rette by application of a vacuum to the bull end. 
The other, known as reverse smoking, is to force air 
through the lighted cigarette by applying an elevated 
pressure to the burning end. The delivery of smoke 
to animals using the first method would require col¬ 
lecting the smoke drawn from the cigarette and then 
transferring it to the animal exposure device or placing 
the animals under reduced pressure during puffing, 
The disadvantages of this system with, icspcct to the 
time lapse involved and the handling and transfer 
of a labile aerosol arc obvious. Wc diose reverse 
smoking as the preferable method of smoko generation 
because the smoke could be rot tiled > directly to the 
animal holder from the cigarette butt with a minimum 
of manipulation and lost time. —-- - . - ! ‘v 
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Pull chamber 


APPARATUS 

Having made this basic commitment to the method 
of smoking, wc designed the apparatus pictured in 
Figure 1 and shown diagrammatically in Figure 2. 
The operational sequence can best be followed by 
referring to Figure 2. The puff chamber to the right 
moves over the cigarette and seals against the ciga¬ 
rette holder. Simultaneously, a calibrated amount of 
air is admitted to the puff chamber and the central 
shuttle valve moves to the right to make a seal against 
the cigarette holder at the butt of the cigarette. The 
resulting puff profile (Fig. 3), as - measured in the puff 
diamber, is sharply squared on the leading and trailing 
'edges, and is modified during the course of the puff, 
'by the burning characteristics of the individual ciga¬ 
rette. During the two-second period while air is being 
forced through the cigarette and the smoke is being 
routed out through the shuttle valve channel, the left 
hand cigarette holder carrousel is being rotated to 
align the second cigarette with the shuttle valve and 
the left puff dumber.-At the end of a two-second 
puff of the first cigarette, the left puff chamber - 
moves in and seals over the second cigarette, the 
shuttle valve moves left and seals over the butt open¬ 
ing. puff air pressure is supplied, and the right puff 
chamber retracts. During the two-second puff on the- 
second cigarette, the right carrousel moves cigarette 
number three into position and at the -end of the puff- 
on cigarette number two the above cycle is repeated. 

Each carrousel holds 13 cigarettes which are puffed 


alternately for two seconds each, providing one puff 
per minute on each cigarette, thus resulting in * 
constant stream of smoke being emitted from the 
shuttle valve outlet. , 

The details of how these functions are made to occur 
in the proper sequence and at the proper lime are 
beyond the scope of this paper but they are pro¬ 
grammed by cam operated switches and air valves 
in an earlier model and by digital! electronics in the 
model reported hcio. 

The machine is equipped with .vjlnmatii: cigarette 
loading, lighting, and butt ejecting mechanisms. The 
automatic lighter (located within the puff diamber) 
lights each cigarette during the first puff cycle and 
then turns off until the next group is loaded. The ciga¬ 
rette butts are ejected after a preset number of puffs 
have been taken on cadi cigarette. 

Since the two-second puff lime is preset, the only 
variables that need to be calibrated to conform to the 
standard smoking procedures are the puff air volume 
and the diluting air flow. The 35 ml puff generated 
is the result of two components; the gases generated 
by the burning cigarette and the air forced through 
the cigarette. Jt is therefore necessary to calibrate this 
puff on the basis of output smoke rather than input 
air. This is done by the following procedure. 

The machine is loaded with thirty cigarettes and 
the smoking cycle is begun. The continuous stream of 
' diluted smoke from the'machine'is delivered into a 


Figure 3. Putt profile. 
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sealed plastic bag contained in a large airtight con¬ 
tainer. The air displaced from the container may then 
be measured with a bubble flow meter during each 
successive puff on the cigarettes. The average of the 
eight to ten puff volumes may then be calculated. If- 
the puff volume is not 35 cm 3 per two-second puff 
± o.a (1050 cm 3 per minute ± 3 cm 3 ), the appropriate 
adjustment is made to the puff air flow control 1 and 
the above procedure is repeated. 

Since the air flow through the cigarette during a 
puff is a function of the pressure drop across the ciga¬ 
rette, it is necessary to use cigarettes of a relatively 
uniform pressure drop in order to maintain the 
calibrated delivery of smoke. It should be noted that 
the above calibration gives an average 35 ml per 
puff delivery over the smoking of the whole cigarette 
to whatever butt length was used in the initial calibra¬ 
tion. Each individual puff may not be 35 mi because 
the early puffs are. taken through a higher pressure 
drop than the later ones and are therefore somewhat 
smaller in smoke volume delivered. 

It is well known that the pressure drop of a cigarette 
measured before lighting is somewhat less than after 
it has been lighted and a coal has been established; 
however, we have found that a relatively firm rela¬ 
tionship between the two values does exist. This ; 
makes it possible to estimate the puff air pressure - 
which will be required for proper puff volume by 
knowing the unlighted cigarette pressure drop. This 
estimate can be used in initially setting up the machine 
for a particular cigarette sample prior to the actual 
puff volume calibration. This calibration then needs 
to be repeated only when a change is made to cigarettes - 
of significantly different pressure drop. • 

Figure 1 shows the machine's front panel where the 
operating controls arc located. The air pressure gauges 
and associated control knobs on the right hand panel 
(Figure 4) are used to obtain the proper puff volume 
and air dilution ratio. • *<s ■ 

The four top toggle switches and the four programm-'" 
able counters in the center panel (Figure 5) control 
the fuitetiort'of’art* automatic Switching valve" located - 
at the exit port of the shuttle valve. This switchihg 
valve routes the smoke from the shuttle valve outlet 
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to any or all of the four animal exposure chambers, 
in sequence, for the number of seconds indicated on 
the respective counters. The top toggle switches are 
used to select which exposure chambers should receive 
-smoke. The white toggle switch below the counters 
can be set in either the A-modc or B-mode position. 

• When in A-modc position, the sum of the times from 
the activated counters may not be more than .60 se¬ 
conds. This insures (hat smoke from cadi puff of ihc 
cigarette will go to each animal bolder. That is, cadi 
animal holder will get smoke from the first puff of 
the cigarettes dliring its first exposure, from the 
second puff of the cigarettes during its second ex¬ 
posure, etc. If the sum of the times is less than 60 
seconds, the smoke generated during (lie remaining 
time of each puff cycle will be vented out through the 
central column and exhausted by a fan incorporaled 
within it. The black toggle switch at the lower left 
of the center panel operates this exhaust fan. 

When the white toggle swildj is in the B posilion, 
any combination of exposure limes up to 99 seconds 
each may be set into the counters and the respective 
exposure chambers will receive smoke for the selected 
number of seconds in turn. It should Ire noted, 
however, that if the tolal of the limes selected exceed 
60 seconds, not all chambers will receive smoke from 
the same puff of the cigarette. This may or may not. 
be important depending .iipon, ihq.dcsign of the animal 
experiment being carried out. 

' In addition to direcling the flow of smoke among 
the various exposure chambers according to the 
selected sdredule, the switching valve also directs 
breathing air to the chambers between smoke ex¬ 
posures. This air supply begins immediately when the 
smoke to a particular chamber is stopped and is 
supplied at the same flow rale as the r.mokc had been 
previously, 

~ Adjustments within the valve iltclf allow llw* resc- 
"ardtef to select different degrees "of smoke dilution 
for each chamber if he so desires. The available range 
of smoke concentrations is from 5V0 smoke to 7.0 ®/o 
"■"smoke and is set by means of individual needle valve 
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of the machine so* 1 ; 
in the lest mode,/ 

. a malfunction of the machine. ^ ^ thus making it easy to isolate ,a source of trouble. 

push-button switches to the left side of the left A similar arrangement is provided for all pneumatic', 

hand control panel arc the start, stop and reset swit-,.\ functions through appropriate lest circuits also located;s 



^ •* »s necessary to stop the machine for any on the back panel. The components which controb*| 

’■ fea,on w h'I« if is in operation, this can be done by / the various pneumatically activated functions arejj 

simply pressing the stop switch. Two options are then v - . grouped so tliat the components responsible for each f 

ava| l a hlc for restarting the machine. Pressing the start function are included in a plug-in module, analogous 

....... . . > . • • ’ .... - - - - - 


swi,c h will restart the operations from where ever' in ^ . to an electronic circuit board, so lhat it can be quickly^ 


- the sequence they were stopped or if one desires to 'J 'removed and replaced if trouble develops, within ij /- 
starl over from the beginning, this is accomplished 7;^ Arrangements have been ’made\'wiUV.3Cr i "*' f *f“ m *‘!‘ 1, 
r5$v&** by pressing the reset switch followed • by -1 the starV^' , F ; maiUifaclOrer hi W make the marhihe described here? 

V-'v . I . ’ V • *• * .11 * • W XT* - .*: »%• J- * *’ . - *?•' ... “ ■* J.. « *• 

fw»#!*;«• vw.n m Min ^ -• an j a simpler, less sophir-lioIccl^ modeJ^^j)vailnble^ 

“rommcrciaJlyr - Any i]\quiries r rcf.«irJiitg‘‘ availability,; 
The round sclccior switch in ihc center of the left;.c\.“'should he directed lo fJiis mnmif,iciur#*r.;?i| 




Moving this selector ... . . . .^ 

^-S ::, l" irrr power -tO -*ll of* the'electrical circuits of the machine ; hi order to establish that the smoke produced by this 

b«t does not start any of the operations. The single p . reverse smoking technique is equivalent to that produced A 



. . automatically stop. If the multiple 

’ eyele mode is selected, the machine will automatically ,p. , ^ T cigarettes. 

. *t*rt a second, third, etc cycle as soon as the previous order to be sure that the calibration of the piiff^. 

. One has been completed. In this mode, new cigarettes ',. vo l ume . ,c * l*n average value of 35 ml per puff over 

• . are loaded and lighted as old ones are being ejected e, 'sbt puffs was a valid approximation of the standard^. 


so that there is no break in the supply of 
~ ! the switching valve. The cigarettes are su 


- cartridge type magazines which-can be filled 
machine . and' inserted by the operator: durir 
cycle to provide rigareltes for the next loadii 
vVip*'-The two programmable-countcrs-at the -right/of the ^«?yJivoiTiM depenu.r.y upon 
: band panel arc used to select the number of puffs 

to be taken on each cigarette during c.ulr Complete ' 

‘' machine cycle and to select the‘number of" cigarettes ■- - ----- -- ~TT" 

to be loaded during cadi cycle. Tile maximum riundirr • Citl* lf ott<; weigiii (r|) ... 1 . 1 ?f) .00S7 ir . 1.130- ; -.0057^ 





*l ,e butt length desired. A minimum butt length ofCorm 
^ibout 13 mm should be obscfvcd'to prevent "Jibssible r materi 
• - damage to tlic cigarette holders and to assure proper ” 






lource: https://www.industrydocuments.ucsf.edu/docs/fjylOOOO 



tfle^bark of Oh-U-; Tha m.-iinrial collected on a Cambridfle tiller pod les*‘ 
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Kv : . • - ■ • 

ptiunnnr* (f)lll') (ii;i) 


1. Appnrntus, undiluted r.rnoko CG2 

* 

2. Apparatus, diluted smoko 00 

3. Total smoko 20 050 


Loss of D3P in apparatus : 4.3 % (undiluted) 

Loss of D 8 P in apparatus': .45 Vo (10 Vo smoke) 

The loss of OBP represents the loss of particulate matter. 


mi nations were performed on a group of carefully 
selected iR l cigarettes. A group of cigarettes was 
sclectedby weight (within ± 10 mg of the mean weight) 
and by pressure drop (within ± 5 mm of the mean 
pressure drop) after having been conditioned for 
24 hours at 75 0 F and 6 o®/o relative humidity. This 
group was then divided into two groups, one for 
smoking on the standard Phipps and Bird analytical 
smoker and one for smoking on the 30-port reverse 
smoking machine. Ninety cigarettes were smoked on 
the latter machine and the condensate collected on 
20 previously weighed Cambridge filter pads positioned 
around a 20-port manifold. The other group (too ciga¬ 
rettes) was smoked according to the standard federal 
Trade Commission (FTC) procedure on the Phipps and 
Bird 20-port machine. The analyses for tar, nicotine,, 
and water were carried out according to the FTC 
methods (Table 1). 

Deposition within the apparatus was assessed by 
smoking cigarettes containing 3SS0 ± 466 |tg 4,4- 
dichlorobenzophenone (DBP) and comparing the amount 
extracted from the apparatus to that retained on the 
filter pad. The analytical procedures involved have been 
reported previously (4). The data in Tablte 2 represents 
two determinations, one conducted with whole smoke 
alone and one in which the smoke was immediately 
diluted to 10®/* concentration with air. A dramatic 
decrease in deposition, as measured by this method, 
takes place when the smoke is diluted. ' 

The determination of several fixed gases was carried 
out using iRx cigarettes in the machine reported here 
and compared 1o the results'proclucccf "by a single port 
syringe type smoking machine. Thirty 1R1 cigarettes 
were smoked eight puffs each on the reverse puff 


11t.itItiln* •f-ing .1 ililutittft i.iliit (if if |miK jij | (l |.n ( < 

put mho u giving .1 Int.il volume of 84 liters. I hr 
lol.il g.r.e". giTu-r.itril won- 1 oilciti'il in .1 11'lllar”’ (poly¬ 
vinyl fluoride) bag after passing through a 142 nun dia¬ 
meter Cambridge Jillcr pad to lernove the particulate 
matter. Samples of the contained' gas were then 
introduced into the gas-sampling, loop of 4 gas chromato¬ 
graph and analyzed for carbon munoxide, carbon 
dioxide, oxygen, nitrogen, and inethane (3). 

The results arc presented in Table 3 along with live 
results obtained similarly from iRt cigarettes smoked 
8 puffs on a single port syringe type smoker similar 
in operation to (lie imiltipoil Thipps and Bird analytical 
smoking machine. 

Jn a separate experiment, gas was collected from the 
exhaust manifold of the Phipps and Bird analytical 
smoking machine and analyzed for carbon monoxide 
and carhon dioxide. Since the degree of dilution due 
to dead volume within the apparatus was unknown, 
the percentages or absolute yield per cigarette of these 
gases could not be calculated from the analysis; how¬ 
ever, the ratio of CO/CO_> was determined to be 
0.492 ± 01003. A similar determination made using 
gas phase generated by the 30-port reverse smoking 
machine described above gave a GO/CO.> ratio of 
0.475 i 0.002. 

Mikanti ct al. (6) have reported data indicating that 
the CO/COj ratio is a rather sensitive indicator of puff 
volume. They determined this ratio to be 0.50 for the 
standard 35 crrrVa-second puff regime. 

The values for 4.1 Vo by volume CO and 8.5 ®/o COj 
determined from the gas sample from the reverse 
smoker agree well!with those for xRi cigarettes reported 
by Guerin (7). His analysis gave .|.j®/« CO and 8.4®/« 
COi. 

A number of polycyclic hydrocarbons were analyzed 
in smoke condensate generated by the 30-port reverse 
smoker for comparison with similar data obtained on 
tar from a vacuum type machine (Borgwaldt Model M 9). 
The condensates collected for these analyses were 
collected in cold traps at dry ice temperature and were 
subsequently dried by rodisl ilia lion of the water wi th 
acetone at 40 0 C under vacuum. The data in Table ,4 
is expressed in terms of gas chromatographic peak- 
area units. These units can he convcTted to weight units 
by application of the appropriate response factors, but 
this was not done since the purpose of theanalysis'was' 



,, Table 3. Fixed gases from 1 HI cigarettes. 


_ __ . _ Milligrams por cigarutto"' ' 

Or I Nr 


No. of 


Mill i g r 

pulls 

CO 

I ... CO. -1 

a.o 

13.91 ± .34 

45.24 ± 0.73 

• 8.0 

' 16.50 ± .40 

46.19 ± 4.04 

. .. - - 


' --- - - • ' : 


30-Por I 
reverse 
smoker 

Syringe 

type 

smoker 


Replicate determination, ± one standard deviation. Oata not corrected for thermal conductivity response factors. 
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Compound 

Unilii par gram conrlcnsnlo 
curruclud to 100 "/» recovery 

30-Port 

reverse smoker 

Borgwnldt 

smoker 

Benzanthracene 

198 

IQS 

Chryseno 

297 

307 

Benzotlorantlirenes 

81.6 

82.0 

Benzo(e)pyreno 

39.6 

38,3 

EJenzo(a)pyreno 

59,4 

5-1.8 

Indole 

466 • 10* 

492 - 10* 

3-Melhylindole - 

- 352*10*- 

— 333- 10* 

3-Ethylindole 

95-10* 

93 • 10* 

Carbazole 

35-10* 

25 • 10* 


lidilii 0. Cuiii|).ifison ol (jas jjIi.isu limit I wo type* ol 
nmi)kin«i m.u.lilm-n. 125 


Compound 

30-Poit 

reverse smoker 

Single port 
syringe smoker 

Ir.oprcne 

3533* 

3320’ 

Acetaldehyde 

1014 

1937 

Acetone 

2407 

2258 

Acrolein 

443 

567 

2-Welhylluran 

301 

402 

Bcnzeno 

710 

740 

Ethanol 

504 ■ 

501 

Toluene .. 

1124 

1210 


* All data too given In arbitrary units representing areas under 
chromatographic peaks. 


only to compare the composition of the condensates 
from the two types of smoking machines. In each case, 
radiocarbon labeled benzo(a)pyrcne was added to allow 
the calculation of the percent recovery of bcnzo(a)- 
pyrene in the analysis. All of the polycyclic aromatic 
compounds reported have been corrected by the factor 
determined for benzo(a)pyrene recovery. The indole 
type compounds have not been corrected for recovery 
and are reported directly as.measured. 

Gas chromatographic analysis of some of the con* 
dcnsable gas phase components of smoke from sRi 
cigarettes smoked on the 30-port reverse smoker and 
on a single port syringe type smoker was carried out 
by the method reported by Spears et al. (8). The results 
in Table 5 indicate that the gas phase compositions with 
respect to those materials analyzed was not significantly 
different between the two types of smoking machines. 

CONCLUSIONS ' V 


electronics as is the detection of faults in the system. 
Analysis of the smoke produced indicates that it is not 
chemically different from the smoke delivered by other 
types of apparatus. 

- ... ..,.,,.1 
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Die Erfabrungen aus cincv kiirzlich duichgcfiihrlcn I 5 c- 
wcitunj; von Ivsuchmarrliincn wuiden bcim F.iitwurf 
cincr hoclientwirkeltcri aulomatir.rlien Rauilimaschine 
angew.mdt. Untcr benutzung des Dnickveiraurhcns 
wird cin koniinuicrliciicr odcr intcnnillierender Ranch* 
slrom erzeugt, auf gcwalillc IConzcnlMtionen vcrdiinnl 
und vcrschicrlcnen Apparatiircn ztigclcilel. Allc Funk- 
tionen cinschlieGlich der Aufdctkting von fildrungcn 
werden vollstandig durch Digital&leklronik konlroilierl. 
Die Unlcrsuchiing des erzeugten Handles zeigle, daS 
dicser sicH dtemisch von dem Raudi anderer Maschincn- 
lypen nicht unIPrschridel. 


The above data show that, within the expected analytical 
error of the methods involved in the various measure¬ 
ments, the smoke produced by the two different types 
. of smoking is not chemically different. Because of the 
ability of the smoking machine described here to 
generate a continuous stream of smoke at one or 
several preset dilution ratios and because of the various 
.automatic.functions.incorporated, one machine of this 
type could be used to support an animal inhalation 
experiment using as many as 2000—5000 mice, depending 
upon the exposure regime chosen. 


SUMMARY' 


-Experience gained from a recent evaluation of smoking-- 
machines has been applied in the design of a sophist¬ 
icated automatic smoking machine. Utilizing a reverse 
puff mechanism, a continuous or intermittent smoke 
stream is generated, diluted to selected concentration 
levels and channelled to multiple exposure apparatus. 
-Alb-functions—-are-completely controlled by- digital 
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RESUME ... 

Lcs donnecs d'une etude reccntc dfe differentes machines 
a furrier ont cle appliquces dans la conception d'une 
nouvelle machine a. fiimer automatique Ires perfcclion- 
nec. En utilisant un mecanisme He bouffpc inversee, un 
flux de fumee roniinu ou intenriiltcnl pci genera, dilue 
a des' concentrations P r, l' a lablemenl elablics, et rlirige 
vers un appareil A expositions multiples. Toutes lcs 
fonctions sont .riwnpli-tcmrnt- conliolees- par touches 
flcctioniqucs, ainsi que la detection des erreurs dans In 
syslcmc. J/an.ilysc de ia fumee pinduile montre quVile 
n'est iliiiniqucment pas rlifforcrilo do la fumee produitc 
par d'autres machines. 
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CIGARETTE SMOKE TRACERS: GAS CHROMATOGRAPHIC 
ANALYSIS OF DECACHLOROBIPHENYL 


Summary • ,rt _. 

Dccachlorobiphcnyl in tmcrogram quantities 
was used as a tracer for estimating the di-posi. 
linn o( total particulate nutter of cigairtle 
smoke in the airwave of lalmtalins anitu.ils. 
This compound, Jn-taiisj- of its lack nf.iiansfer .. 
to the ptthiinuan littnlatinn. is useful as a 
tracer of total smoke expnsiiu-. On the tnnliaiv. 
brr.ituc of il« tapid" ttau*fei' Hi tfie" bloodT' 
tliililntuhen/opltcteuie is ln-st used. as a Hater 
for estimating depositimi of sun>ke in non 
respiring airwass anil the stuilv of cleaiaiire lit 
Rtneoeiliary transput!. 

. I'resiousli. the usr of l.l'ditlilorohcnropluniiiie 
(UBI*) as a tracer for water-insoluble jnrtiru* 
latt ccimponcms of tobacco'smoke was dejcrilied.i 
Further studies indicated that the quantity of 
halojttnated tracer found in the respiratory tract 
of laboratory animals is not only a (unction of 
well known clearance mechanisms but a!«o a func¬ 
tion of transfer into the Idootl. It is probable that 
transfer into the blood can occur at a very rapid 
we for many water-insoluble chemical com¬ 
pounds administered by inhalation. • 

This report presents a sensitive analytic merit* 
ori for dicaclilorobiphenyl (DCBP) in the animal 
lung and in the particulate matter of smoke tie- 
need from labeled cigarettes. Data are presented 
fur several experiments demonstrating the utility 
of this ttacer. AI*o, data are presented which 
indicate that a fraction of the DUP tracer train* . 
fers quickly to the blood, whereas DGBPtiacyr^ _ 
i> hot itansfcrrcd in the same time mtcrval. 

Data relating to rapid transfer from the lung 
*o rile pulmonary circulation of a number of 
other halogcnatcil compounds arc also presented. 

Brutally. the same methods previously i<|Mirrctlt 
fur preparing cigatettes. smoking sample cigar* 

I/to M-r,/ i„ form December 13, 1972 

and in lerrird form Frbrttnry 20,1973 )', 


rites. c\pming animal*, and of aiuls*i* of tissue." 
were n«ed in these expelini> nr>. except for the 
cmiditimic of gas chiom itngiaphy, 

Foi the analysis of DC111*. rath tissue sample 
was Immoyeni/I d in a 'tmiliiicro Watine lilemler 
jat with I ml of a lirxane s'-lnticu containing I 
ag of the internal 'taiulmil I.S* ditiihupdiphcnsl- 
iliclilornetliane (ODD) per ml 15 till of hexane, 
and I'd e of .inlivdiotis «»lium. -i:lf He Tlie it- 
suiting mixture was tirafod as described pit-vioiis. 

Is fin lis. nes i mi taming I) I* 1*. 

"(lie gus chii-iii.itugi.ipliit: c<-nil:*ron. f-n anal* 
Isis id lJ{ HI' *..cie simil.iii ii- tJi-s--: !.*i anali-is 
of Dili’ except for tile- follow ing clung-s. (M in¬ 
jection |Nut tcmpciatine. 2?.i■ C: column 

tCQipciatme. 21X>’ G: (Jy election r.’.ptiiie de¬ 
tector tenipciatute. 300’ G; (/> glass lulling fed-_ 
limn I d in long by 5 mm in diaitietci, packed 
with ;!.9 per Cent l‘GW-93 silicone rublwr on 
80*100 mesh Supclcoport.l 

The calibration curve lot UCIIP is shown in 
figure I. Recovery, of DCBP was 100 per cent 
when O.d to 5.0 M g of DClll* was added to the 
samples. 

Tissue sainplts containing I)DD and l.i'-dibro- 
modiphcnvliiictliaiic (DBDM) were analyted by 
the previou'ls leporccrf method for DBPl Using 
DBP as the internal staml.tid. Galibiaciun curves 
for each aualssis lescnililed dime for DBP. 

The data from an expo intent with Long- 
Evans strain tats exposed to eight ih -'.conrl puds 
of smoke at a tate of one pud pr min from 
DGIU’-lubelcd cigatettes (0.217 per cent DCBP- 
hy weight of tobacco, yielding Cat* «g of DGBP’ 
in the tnaiiistrcam smoke per cigatetui. diluted 1 
Ti to l willi air are shown in tabic I with data 
from an identical expctinicnt in which DIM’ cig- 
alettcs were used (Q.3G0 per cent DBF by. weight 
of tobacco, yielding 51*0 ..g of IlflP in llic main* 
stteatn smoke per cigarette). In both cases, the 
lung and trachea of the animal' were excised 
within appic’ximatcly d minute's after e\|tn«ute. 
ft was fouttd that the lung deposition of DCI1P 
in per cent (13.1 per cent of theoretic) was great¬ 
er than that for imp (M.IS [k r cent of thmieiir). 
Similar i exults wete ohtainnl with li.mi-teis and 


1 l ewis. C. 1., McCcady. J. C.. Wagner* J. R-- 

Schulr/. F. J.. and Spears. A. W.: Ainc-r. Rev. SSnpdco Products. Inc.. Bellcfmi'.v. IVnnsyl-- 

Kttp.Dis.. 1972, lOf, -ISO. ' - ' vania lf.Sd3 
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Fig. 1. Calibration curve for analysis of decachlo- 
rohipiirnyl. 

mice. This difference in the fraction of the - 
tracers found in life lung could not be explained 
by extrapolation of die UCHP tracer clearance 
curse to zero lime as depicted for Dill* in the 
pievtotn study!: I her dote, it was the result of 
unusually high ilisappearaucr of HUP within 2 
minutes after exposure. 

To elucidate this rapid clearance, anesthetized. 
trachcotOMiizcU rats were administered labeled 
siuoke generated by a 35-mi puff taken with a 
syringe in approximately two seconds from (hr 
cigarette. By use of a 3-way valve, a -1 ml aliquot 
of the fifth puff was administered to die animal 
and a 16-ml aliquot of the sample puff was col¬ 
lected on a Cambridge filter for analysis of the 
tracer delivered to the animal. After adtninisua- 
tion of smoke, the trachea was damped and the 
lung was excised within 2 minutes. In one type 


TABLE 2 

MEAN RECOVERY OP cigarette smoke 
TRACERS FROM ANESTHETIZED; 
CANNULATED INTACT If ATS WITH 
PNEUMOTHORAX ANO ISOLATED. T 
CANNULATED RAT LUNG-TRACHEA ^ 
PREPARATION* 


Tract, 1 

Mo locular 
Weight 

Lung* 

Tracfcc* 

Ricovwy 

OBF 

251 

liolitvd 

83 

OOP 

251 

Intact 

11 

0130 

320 

Intact 

V . 40 

OOO 

325 

Intact 

64 

oca? 

499 

Intact 

104 


* AduJt, Long Evans *troln rsKs. Undiluted *mo*» 
OS ml D«r 2-tocond pufD wa» ganaratad and <3*- 
rivsr*<3 with • syrirto®, or»d flfch puff w«» u*W.. 

^OB'* • 4.4 , -dichlbrobJnioph«oon«; OOO • 4,4*» 
dibromodiphanylmtchona; DCSf* ■ dMcachlorobt* 
phenyl; GBO - 4,4 f *<Jibromodiph»nylmu:h»n*, 


of experiment, Iaparotomucd rati were used in 
which pneumothorax was pioducet! by a dia¬ 
phragmatic hernia immediately before admirm* 
tratiou of smoke. Siroujy heart heats were main¬ 
tained during administration of smoke. In an¬ 
other type of experiment, freshly isolated, can- 
nolatcd, rat lungs were exposed to smoke in a 
similar manner. The results indicated that the 
fraction of tracer iccovcretl in a given animal 
specie* was a function of molecular weight, and 
probaljiv molecular site and solubility (tublb 2). 
The hcavii’sc (DCI3P) and lightest (OHP) mole- 


TABLE 1 

MEAN VALUES OF OEPOSITIOM OF CIGARETTE SMOKE TRACERS. 
4.4*'-OlCHL0RO8EriZ0PHENONC C08PJ.AN0 OECACHLOROSIPH6NYL IDCSP1 
IN LUNGS OF MALE ANIMALS 


Cone®nrF*iion, Total 
in Oilutoo Exoasu'* 
Smot»« Ttn>« 

(u<f/mli (mini 


Estimotad 

Ventilation f 

(ml,'mint 


Lung O«ootition 


OCSP/OCF 


H.m.t.r (e) OBf> 0.301 5.33 .4 0.32 0:<! 

Hsmir.r (rtl OCQP 0.127 5.33 70 4.4 

Moiiio (nl OOP O.lflO 2.40 25 0.05 0.4 

MOUI.HI OCtlP 0.003 2.40 29 o'co ll!l 

M.HoJ: Tun ot 300 y and 4 or 320 o ton^j Evun* ruts our grouu. r.iooctiuulv. 

(cHrt). T-.vontv of OO J iinil 4 or 1 10 g Golilun Svrtun oor y-oun. ruw.ctivCv. 

(01(41 T:vnntv. or 20 g ono 10 ot 38 g tCIVocr g-OuO. roiooetivulv. 

T C4lculotrrd arcorcung to Guvton. s 

••Amount or tracof to,naming in lung timnt lOOdlvidcvt tiy thu amount In mtpirod air. 
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Fig. 2. Concentration of detach lorobi phenyl and 
4.4'-dith!nroberuophcrioue ii* the (urnMraihral 
system with increasing smoke cxpo'ure time. 


title* *!i«wnl the highest (104 p*-t mill and Nimtu 
(I!. per tent) recoveries, respective Is. There wa< a 
great di/Tctencc in the per cent reins cry nC the 
tracer DflP in the i«oUlcd (!*3 per cent) and in* 
tact (II per tent) lungs (table 2). Betaine tlir pul* 
monary circulation was intact during delivery of 
nokc in the intact preparation, it appeared that 
the rapid |i*« of the tracer from the re* pi rut ms 


NOTES * ■ 3 G 1 * 


tract wav to the bhH>.ktti.im. 1 he intim of depo¬ 
sition of ncill* to drpii*i(>(*ii of IUU' in |*or tent 
in lung fm the rat. the hamster, and flic mouse 
woe CB. 20, and 24 |ht rent icspccikcH (table 
»). 

The tissue tomentiatitniv of hnih naieiv in. 
ireaMtl linearU as a function of rxjMKure time 
(figure 2). Data on pulnimian fleaiante of lioili 
tracers 2 minute* after exposure in a double¬ 
labeling expetiment in tlic rat aie shown in fij-- 
urr 3 together with clearance data for E. mli 
fium thc litcutuie.^ 

The fractions of the UHT and OCR}* found! 
in the head am! stoinacti esophagus were of ap- 
|iro\iin.iteU ihe same «udet -.of magnitude, wlitrc* 
a* the fraction* of Dili* and DCIVI* found in the 
lung trachea diffeied mute than otic order of 
magnitude (table 3k fiom these data, and hem 
tho«c presented in figure 2. it was concluded that 
the OUT that uj« deposited on inhalation in the 
?c«piring area of the lung was traiufcTcd to the 
blood very rjuickly. 

The DCUP found 2 minute* after exposure 


a R\lander, R.: Acta Physiol. Scand;. 1003 
(Supplement J06. p, 77). 



Hit 3. Rule id tlui.ituc of dci uIihM»ih»plM in I fiom die lung naiheal vwetn totupafed with 
rh at.iiu r of f'uiinu hm mfri-.iinl *1.4* iltihIuinlH*n/upheiinni*.(DHl'):t 
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TABLE 3 

D6P0SJTI0M OF CJGAnCTTF SMOKE TRACERS 
4.4*iOlCMLOnO0ENZO r HENON£ U3EP) AND 
DECACMLOnOOIPHENVL IDCttP) IN MOUSE ORGANS AFTER 
EXPOSURE TO DOUEILV LABS LED. SMOKE* 


. . . ... . . 


Cooc. ta 

To tal 



.. 


Oil> • rttd 

Eaposuro 

O«ooiition 

Oroan 

T t*c*t 7 

(vy'/ntj 

(sec) 

(ns) 

(%)•• 

Stomach ntophAgu* 

OB * 

0.30 

144 

0.4S 

3.2 

Lung-Tracho* 

OUP 

0.30 

144 

0.10 

0:48 

Hoatl ,T 

OOP 

0.211 

9G 

0.41 

4.2 

Scorn ach.«so?P«gu 4 

oca** 

0 0B9 

144 

0.13 

2.9 

Lu»ig-Trache* 

OCflP 

o.ono 

90 

0.7G 

18.4 

H«od ,r 

OCPP 

o.ono 

95 

0.38 

9.2 


•Mq.jn vnluntof 20 ICR strata rnalr mico (26 5 I. Vsntllodon squal* 29 ml . 7 
^Su« lahla 2 for dsfinitiottf of aobrevindons O f comuoundi. 

••Amount of trocar remaining m organ timai 100 oivi dad hy tn• amounr in 
Ihtnirnd oir. 

*kin rnmovtO, 


represenu (lie tot.nl qn.'imity drprhtiCtl in the 
rcipiratoi) mrt: the draiaiicc title un littiiMr 
to that previously attrilmtul to a continuation 
of mucociliary transport anti macropha^n activ- 
ity.i.2 It it iiolt-tvoithy that the fraction ol K. 
eoli (approximately 10 pci sent) cicarol by mr- 
chaniral tiamport was of the same ortlcr of tna^ 
tiitutlc as the fractional ratio of Dill* to UC1H’ 
fcitinci ill the rrspiratory tract 2 minutes after 
exposure. This is consistent with the Jii^rjtuu: 
that Uitl* is'tccoveresl only from the itoitmpu iuK 
portions of the Imser lesptiaiory (tact. 


Vanphan® repsirtctl the total retention of radio¬ 
active sodium chlnride jjlscerine :ter<»*iN of ears. 

t Its lander. R.: Arch. Intern. Med. (Chicago!. 

1070 . 1?6. m. 

h Green.,(V M.: Arch. Iiitem. Med. (Chicagoi. 

i3;o./:s.:iOQ. 

e Vaughan. W. J.. anti Vauehau. 11. E.: 

U5NitDL-Tltr(iS-in.x. Ormher I. If'ie: National 
Technical In(niiii.ition Service.. Spiiupfieldt Vir- 
f?'"ia. 


ing sites its the lungs of anesthctiied rats. For a 
tl.fi aerosol, which is an approximation of tin 
Hu -311 panicle sire for cigarette smoke.* the re- 
ti-imun seas H per cent. Using an estimated vets 
tiljtion nf ISO ml per min for the rats (table Ij 
and the data fur the DCH.T tracer;* the reten¬ 
tion of ft: I diluted smoke was estimated to be 
13.-t per cent. 

C. J. lit'vts 

J. C. McCluv 
II. S. Tom. 

K. Ji Ss-ltlLTC 
A. V.', Si r.sRi 

[.otiiLirti Heiearch Center 
A fjii-iuun uf t.oeu-'s Theatres, Inc. 

('•reetni/ora, Xort/i Carolina 27120 


• Leonard. R. E^ and Kiefer. J. E.: Tobacco 
Sci. l9T2./7A.3j. 

* Guv ton. A. C.: Amer. J, Physiol., 1547, liC. 
70. 
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SUMMARY 

A newly developed exposure system has been user] to carry out smoke 
dosimetry studies on rats, mice, hamsters and guinea pigs. In all species, 
smoke total particulate matter (TPM) deposited in significant amounts in 
the lower respiratory system (LRS) at dose icvcls ranging from 0.515 to 
1.710 mg TPM/g respiratory tissue. 

Nasal deposition of smoke particulates did occur in all of t he species exam¬ 
ined. . . 

The significance of these dosimetry data in relation to the conduct of 
long-term comparative inhalation toxicity studies with tobacco smoke is 
discussed. • 


• T/.V'Vvi ' 


INTRODUCTION 

Experimental techniques for smoke inhalation studies are still being 
developed and several problems in this field remain to he investigated more 
fully. These include, for example, the choice of species for inhalation work, 
characterisation of smoke particulate deposition in various regions of the 
respiratory system of animals and smoke dosimetry studies on small species 
under standard conditions. ’ . 

A programme was designed to investigate some dosimetry problems am! 
to evaluate a new exposure system (1). A large proportion of the work in* 


* Itrqurslx Tor reprints to Dr. Bintm. 

Abbreviations: COIIb. carboxyli.-ie,n,>[dnhm; DCUP 
respiratory system; TPM, total particulate matter. 
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volvcd exposure of mis l.»» smoke from different cigarettes under varying 
conditions |2J. As part of Ihe evaluation, it was considered worthwhile to 
Carry nut a number of experiments on rats, golden hamsters, mire and guinea 
pigs exposed to smoke from the same cigarette type, using the same expo¬ 
sure system, smoke concentration amt duration of exposure throughout. It 
was hoped that such a comparison of species would throw some light on 
aspects of the more basic problems of stnokc toxicity work referred to above. 


MATERIALS AND METHODS ' '' 'W 

A new exposure system (1] was used for this work. During exposure animals 
were fitted in pairs on to the central exposure chamber in plcthysmograph-lypc 
restraining tubes, the sir.es of which were appropriate tn the species being used. 
A 70 mm plain cigarette containing flue-cured tohaeros was used. Delivery of 
' TPM from the cigarette was 43.9 mg/cignrottc. During exposures smoke was 
generated under standard conditions (35-mi puff, 1 puff/min, to a standard 
butt length of 23 mm) and diluted 1 in 14 (smoko : air, v/v) before passing to 
the exposure chamber of the inhalation machine. Diluted smoke filled the 
chamber throughout the whole of the exposure period. 

The technique for assessing deposition of TPM in tile respiratory system 
of animals was based on the use of DCBP as a particulate phase marker (3J. , 
Cigarettes were spiked with DCRP and suitably conditioned before being 
uses!. Animalis, which were not preacclimatizcd to smoke, received a single 
lQ-m exposure to smoke from cigarettes containing DCBP. 

Following exposure, animals were rapidly killed and tissues removed for 
analysis of DCBP, hence TPM, retained in the various regions of the respira¬ 
tory system. The respiratory system was divided into 5 regions: (<) skinned 
head (less brain), (if) skinned lower jaw and tongue, (iii) larynx, (in) trachea, 
and (e) main bronchi and lungs. Details of the analytical techniques for de¬ 
tection of DCBP in tissue samples have been given elsewhere (2). COMb 
levels in blood samples taken immediately following exposure were deter¬ 
mined using an IL CO-Oximcter (Instrumentation Laboratories Ltd.). 




Y&t 


RESULTS 


/ 


7 


Monitoring of the exposure system showed tlvat between the "butt end of 
the cigarette and the entrance to the exposure chamber there was loss of 
10.3% of TPM leaving the cigarette in mainstream smoke. During exposures 
the average chamber smoke concentration was 7.G7 mg/l. 

Amounts of TPM deposited in various regions of the respiratory system of 
the animals exposed under similar conditions and mean COlII) levels are 
shown in Tabic i. The values for stomach samples arc shown for 3 of the 4 
species. VV ■ .> v • -•; 

:- 4 . The particulate phase marker was delected in all respiratory system 
samples taken from all species exposed to smoke containing DCBP. For 
any species mean TPM deposition was always heaviest in the lungs of the nni- 
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TABLE I ' ■' ■' 

MASS DISTRIBUTION OF'TPM IN DIFFERENT SPECIES FOLLOWING lOmin EXPOSURE TO DILUTED CIGARETTE SMOICE 

I 

Figures shown for each species are mass mean deposition (S.D.), and % of total respiratory system deposition. 


Species ; Number Mean 
* of aminals body 


Mean Head { Lot 

body (pg) . jaw 

weight (%) i (%) 

(C) 


j Lower „ Larynx 
. jaw (ne) 7 . (pg) 


Trachea Lungs .Total 1 

(p g) . (PS) ^ respiratory 

(%) . . (%) ' ' system (pg) 


Stomach Blood b 
(pg) COMb 

IT.) 


* Head, lower jaw, larynxj trachea, lungs. 

b Mean includes values for extra animals exposed to ‘blank’ cigarettes. 
c 3 animals died during the exposure. 3 


^K|„8C(i£CSC00T 


•*, Rat 

6 

214 

83.06 

64.5 

. 47.9 

■ 34.8 

596.1 

826.4 

— 

26.5 . 



:: (• 49) 

( 4 2.6) 

(21.0) 

(46.8) 

' (19.5) 

f ( 254.2) 

( 254.3) 

— 

.( 6 .’.) 


1 ’. ‘. 

i _ 

10.0 

i 7.8 

5.8 

4.2 

'V • 72.1 ; 



n - :o 

Mouse * 

5 

- •: 17 

106.9 , 

37.7 

■ 14.8 

5.3 

.■ 228.4 / 

393.2 

: 4o.o 

61.3 


*■' -. s -l' 

( 1) 

‘ ( 27.7) 

(20.7) 

(10.6) 

' !! ( 2.5) 

: >; ( 87.2) • 

( 69.6) 

( 14.3) 

,( 4.6) 


■ 


27.2 

9.6 

3.8 

1.4 

■ s 581 



n * 5 

Golden ' 

: 6 ■■ 3 

■ lpl 

106.9 

35.6 

44.8 

27.9 

526.0 

740.3 

302.9 

44.1 

hamster: 


( t :; 2) 

( 62.0) 

(41.5) 

(41.7) 

( 30 . 1 ) 

. , i ( 198.7) 

( 278.5) 

(139.3) 

(10.2) 


- £ <: ' 


14.4 ; 

4.3 

6.1 

3.6 

■ ■ 71.0 



n * 8 

Guinea . 

;5 ' 

321 

245.5 

29.3 

25.1 

32.0 

1836.5 

2168.5 

57.3 

34.4 

pig 

. J, ■ 

( 22 ) 

( 56.7) 

(20.1) 

( 9.3) 

; (7.4) 

?. ’ ( 328.4) 

( 323.4) 

( 5 S. 7 ) 

. ( 3 . 9 ) 


. '. 1 


11.3 

1.4 

1.2 

i 1.5 

: • 84.7 



n * 7 


_',■' 1 .*. V c- 
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mills, showing ffTrfc-tivi? pi-m-trillion of smoke particulate phase into the 
llislnl purls of tin- respiralory system. 

Calculation of a simple distribution pattern shows Hint TPM deposition in 
the* upper respiratory system was to lie most marked in the mouse (.'I0.ST-), 
least marked in the guinea pig (12.7%) and intermediate between these ex¬ 
tremes in rats (17.8%) and hamsters (10.2%). It is interestinc to note that in 
all species except the rat, TPM deposition was more marked in the head (pre¬ 
dominantly nasal) than the lower jaw (predominantly oral) recion. In the rat, 
this difference of TPM deposition in the two regions of the head was less 
pronounced. 

It is not particularly useful to compare dircetly absolute TPM loads in 
the various tissues from the four species as shown in Table I. because of dif- 
.. fcrcnccs in bodyweighl and hence distinct differences in tissue weights in 
various animals. It is probably more appropriate Lo express TPM dose in 
terms o.f a uniL weight for each of the various lower respiratory tissues. This 
makes comparison of the dose level achieved in the different species more 
‘ meaningful. Obviously, TPM close to head regions expressed as particulate 
weight per unit weight of tissue would not be at all useful. Table II shows 
summary TPM dosimetry information for the I, US only, for the -1 species. 

If the I.RS is considered as a whole, TPM loading per unit weight of tissue 
was highest in'the mouse and lowest in the rat, with the hamster and guinea 
pig showing a very similar intermediate dose level, because most particulate 
marker was always detected in the lungs of all animals, this species ranking 
applies also to lung-only deposition. The calculated TPM dose to the larynx 
and trachea was apparently much more variable, due at least in part to the 
lower absolute amount of TPM marker present in these regions and the larger 


TABLE 11 

MKAN TI’M DOSE (AS pe'/B TISSUE) FOIt VARIOUS REGIONS OK TIIK LOWER RE- 
SflKATOItY SYSTEM (LRS *) IN RATS, MICE, GOLDEN HAMSTERS AND GUINEA 

pigs v; . 

Figure* shown for each species are mean and (S.D.) 


Species 

\ Larynx 
(PS/B) 

Traciiea 

(wc/c) 

Limes 

f^re/c) 

; LRS 
(A'C/B) 


Rat 

- - - 442.-9 •-> .. 
C 3 G 0 . 0 ) 

310.6 - ■ 

(110:0) 

- 5 . 19.4 
( 290 . 7 ) 

-■ S _= 515.2 

. ( 250 . 5 ) 

1 . 1 i 

Mouse.; 

1873.0 
{ 1180 . 5 } 

■ 137.4 

( 26 !):G) 

1798.9 
l 535 . 8 ) 

- _ 1710.3 

~ ( - 1 G 5 . 4 ) 


Gnldrir ^ 
hamster - 

751.8 
> ( G 77 .fi) 

859 0 - 

( 900 . 3 ) 

■ 9 SG .1 
( 3 G 3 . 7 ) 

• ~ -J 970.3 
", - ( 388 . 3 ) 


Guinea pig 

: 213.2 

( l-M.fi) 

275.7 / l . 

( 99 . 5 ) : 

1 or. i.-i 

( 207 . 3 ) 

1 916.7 

- ■■ ■ : ( 2M.0) 

'■ .V *\ 

* larynx * trachea * tunes. 



- ; 


200 
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FOIt -1 SPKCIKS, Ttllv RATIO OF MtOIM-ST TO I.OWF.ST TPM OMSK (AS pe./K OF 
TISSUE): DETECTED IN VARIOUS REGIONS OF TIIK LOWER KF.SPIRATORY SYS- 
TKM ...... -_ 


Species 

Larynx 

Trachea 

Lungs 

Total LUS 

Hat 

12.2 

5.3 

6.0 

3.3 : - 

Mouse- . 

- G.S 

13.6 

2.2 

2.0 • • 

Guinea pig • 

10.7 

3.0 .. 

.... 1.7 .. 

...... J 7 .. - 

Golden 

28.8 . 

37.0 

3.3 

3.8 ; , 

hamster. 

' v ■■ 







; ... __.w.v. . 

■ . 

*. ■ , A , ve,.i .'-T- 

. iV- .. •/ ' J-'.-. • - • ‘ 


error inevitable in removing, cleaning and weighing these relatively small tis¬ 
sue samples. Generally, there was no marked indication of heavier dosing of 
the larynx of animals compared with other respiratory regions. Only in the 
mouse was the mean TI’M dose/g of laryngeal tissue marginally higher than 
for the lung region. 

A simple index of variability of dosing to the various regions is given in 
Table III. This index confirms that TPM dose to the larynx and trachea was 
very variable for all species. Variability of dose retained by the lungs was less 
than for larynx and trachea. If the lower respiratory system is considered as 
a whole, animals showed a 2- to 4-fold range between highest and lowest 
TPM dose detected in the complete system. The guinea pig particularly and 
the mouse showed least variability. In this series at least, the rat and also the 
hamster showed a similar approximately 4-fold variability in close level. 

Exposure of a range of species under similar conditions produced a range 
in blood COHb levels. Not surprisingly, direct comparison of blood CO lib., 
levels against total respiratory system TPM "deposited in animals shows no 
clear relation between the two factors in the different species. However, it 
is interesting to compare blood COllh level against TPM dose in the lower - 
respiratory system, expressed as a weight of particulate matter pur unit 
weight of tissue, for those animals for which both values are available. Fig. 

1 shows this relationship for all species after exposure to smoke. 

For any one species the range of COHb levels and TI’M dose tended to 
be limited. If all data arc considered together, over the complete range of 
values the correlation between TPM close to the I.RSnnd blood COllh’level 
is quite striking and is highly significant (r ~ 0.795, significant at 9‘).‘)f>'7* 
level). Fig. 1 is particularly interesting since it is a composite picture for dif¬ 
ferent species with a range ofjuenn. hotly weights.. from _ 17 to Hill-g- and- 
nhsuhilc TPM deposition levels ranging from roughly 150 pg to 2500 pg in 
the lower respiratory system. . ~ * 

Three mice died during exposure. Two of these showed Ihe highest COHb 


jj ft S - jlc wV'flX + 1/irAtC. -f /V 


t : . A 

O 

8 .; 


„„ 201 
F - 








X Mi»iv 
4 Muff ler 
O G’««>rn n‘i 
* Ar*moJ died 


ng TPm/$ L«S(»10-’) 



-<0 

r.cowb 


. ' • .V.',.: 


-v;'*r’/-«»!£>/•« ' 

. l» ** .' > Cf • 




Fig. 1 . The relation between TPM dose to lower respiratory system and COHb level in 4 
small animal species. 


levels recorded in animals, and a high TPM dose to the respiratory system. 
Whether one of these factors was more important than the other in limiting 
tolerance to exposure is not clear at present. 

'DISCUSSION ■:'v , A 0 ; ’' . • •' ' j, . ’ • . 
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Information Is presented in this paper on dosimetry studies carried out on 
the more commonly used small laboratory species. In the attempt to deal 
with several species, information on'any particular oho is necessarily limited. 
Yet the results lead to a number of interesting observations. :/ , 
Kffcctivc penetration of smoke beyond the upper respiratory system was 
achieved in all species tested, with the highest mass deposition of TPM and 
TPM dosc/g of tissue being recorded for lung samples. Deposition of TPM in 
the head of animals ranged from 12.7% lo HG.8% of recorded TPM load in 
.the complete respiratory system of guinea pigs and mire respeelively. . , 

The weight of evidence in this paper and in llit* majority of other studies 
on smoke particulate distribution in animals (Table IV), suggests I lint deposi¬ 
tion in the head of small species does not seriously impair effective TPM 
dosing of tile lower respiratory system of animals during smoke exposure. 
Lower respiratory system TPM dose levels recorded in this report were 
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TA 111 .K IV 


Tt'M DISTRIBUTION PA'l'IT-HNS" UKCOimKI) FOR TIIF. RESPIRATORY SYSTEMS 
OK SMALLLABORATORY ANIMAIvS 


Species 

Particulate phase 
marker 

Number ~ Distribution of Reference 

of animals marker 

Head Lower res pi- . - ■ 

ratory system 

. ,r, 

Mouse 

[ |4 C)hexadccanc 

ft 

70.S 

29.2 

[l| 

, \ 1 * • 


DCBP 

20 

33.3 

GG.G 

(31 ‘ 



nesp 

S 

3G.8 

63.2 

This paper . 


Rabbit 

T * A * ' 

6 

25.7 

7-1.2 b 

* "* , 



Guinea 

‘"DCBP 

5 

12.7 

87.4 

Tliis paper 

' •.‘'•-.■'•'.St. 

pig * 

•, ... - V • 



■■ /. 


'■ . - 1 .. 

European 

i [ ,4 C]dolriaconl.ine. 

2 * 

2-1.5 

75.5 

[G| . 

. • o- 

hamster 

. • ' 

29 

23.3 

77.9 

(7) 

■ ■ • V '• : 

Syrian 

[ ,4 C]hcxadecane 

10 

•13.3 

51.7 

(3) 


folden 

[ ,4 Clddlriaconlane 

2 

G0.-1 1 

39.6 

[G| 

• - - • 

hamster 

[ 14 C Jdotriacontane 

29 

2G.3 

73.7 

[7 1 

. , • , • - . 


, . DCBP 

6 

19.2 

, 80.9 

Tliis paper 


Rat 

[* 4 C Jdotriacontane 

20 

23.3 

7G.7 

[9| • 



DCBP 

G 

i 7 .a 

82.2 

Tliis paper 



DCBP ; ‘ 

33 

7.3 

92.7 

(2) 



* This observation was not confirmed by a more extensive study conducted subsequently 

[71. - n,:—. ■ . . # ; 

b Results probabfv suspect duo to formation of arsine. 


highest in the mouse, which also showed the highest percentage TPM deposi- . 
lion in the head. 

Significant amounts of TPM were recorded in the lower jaw samples of all 
species. Rats, which were observed breathing through the mouth during ex- 
posure, showed heavy TPM deposition in lower jaw samples. Deposition on- 
the jaw.samples compared with (he upper p.irt of the head, which contained- ' 

tlie nasal region, was less marked though still dear in the mouse and ham¬ 
ster. In the guinea pig, deposition in the head was more predominant in 
the upper nasal region than in the mouth. There does scein to be both. 
physiological and anatomical evidence that the guinea pig breathes through V .- 
the mouth only when very severely stressed (lOj. Other species may not be , . 
obligate nose breathers during smoke exposure, as is often suggested.' < 

- Expression of TPM dose per unit weight of respiratory tissue and men- O 
surement of blood COIlb levels in animals give the opportunity of asses- © 

sing acute toxicity of smoke in these terms, rather than the more vague hut T* 

commonly used indices based on percentage dilution of smoke and duration T* 
of exposure of animals. More precise methods of doing comparative toxicity P/r • 


>r 
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studios on smoko from different cigarettes, based on .exact measurement of 
dose of smoke to animals, arc also a clear possibility. 

Data from dosimetry studies cm rats and hamsters carried out by another 
laboratory show Tl’M dose levels to the respiratory system which compare 
with those found in our work. Other workers have found Tl’M doses to i.'.ls 
and hamsters of 0.27 and 0:25 mg/lung respectively, for animals exposed 
under similar conditions {11J. Guerin and Nettoshoim showed clearly that 
..for animals with similar body weights there were no major differences in mass 
Tl’M deposition in rats and hamsters, if deposition is expressed purely on the 
basis of TPM/lung. 

' It is possible to use the above figures to make some estimate if Tl’M dose/ 
g of lung tissue, using relative lung weights of 0:79% and 0.196% bodyweight 
[12J for the rat and hamster respectively. The corresponding dose level 
figures for the two species from the different studies arc shown in Table V. 

Differences in absolute dose level are no doubt due to differences in ex¬ 
posure system, cigarette type, smokedilution, exposure regime etc., in the 
two studies. Values calculated from ORNL data do seem to agree with our 
finding Hint for animals exposed 1 under similar conditions,, the TPM dosc/g 
lung is greater for the hamster than for the rat. Our work indicated a dose 
ratio for hamsters : rats exposed under the same conditions of 1.38 : 1, com¬ 
pared with the estimated ratio of 2.06 : 1 from the OltNL figures. If the 
augmented ORNL figures are accepted as being reasonable estimates of TPM 
dose level, the two sets of values are remarkably close for relative dose levels 
obtained in different laboratories using significantly different exposure 
procedures. ■■■>.. 

For the combined data from all species, we showed a significant correla¬ 
tion between TPM dosc/g of I.RS and COlIb level. The correlation between 
TPM dose and COJ Ib level is clear for a range of small animals. Our figures in¬ 
dicate a linear relationship which suggests that no preferential absorption of 
CO Mb or deposition of TPM in the lung of animals occurred during expo¬ 
sure. For rats a similar correlation has been shown, with the same level of 
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TPM MASS DEPOSITION IN LUNGS AND TPM DRPOSITKD-PKR GUAM OK TISSUE 
IN RAT AND HAMSTER: COMPARISON OK DATA FROM STUDIES CARRIED OUT 
IN TWO LABORATORIES 


Species 

y vh r Total TPM dcpositcfl/lung or (l.RS) 

L-...... (rnttl . .. •. .< ;sii«v 

7 I’M ilmr/umVwi*tcM lime or 
(f.HS) li.vstii* (inij/i» li\Mir) 

/ '*> * ' 7 r., 

1 y f ORNL* 

This report 

ORNL* 

This report 

Hal ■: 
Haunter 

' 0.27 ' •: 

0.25 :• 

' ' ' o.rirt 

y '■ o.no : •• 

0.207 " 

0A2T 

: 0.515 

• 0 071 


* Oak Ridge National Laboratory. 

204 , ‘‘ •?' ' 


1003535743 


' : v : .- V, . ■ :• a : •''•" ; 

Source: https://www.industrydocuments.ucsf.edu/docs/fjyl0000 


significance, for lung TPM close and total respiratory volume during exposure 
to smoke (11). 

Uccaitseuf the? limited numher of observations whir!) we have in total, and 
for the individual species in particular, our results show (hat TPM dose could 
be predicted from blood COHb levels only within fairly wide limits. Never¬ 
theless, live relationship between COfllv and 'PPM shown in Fig. 1 is interest¬ 
ing because it covers a number of species. Further work on larger scale would 
be worthwhile to define clearly for one or for all species the reliability of 
an estimate of COIIb level as an index of TPM dose to the lungs of animals. 
It is worth pointing out that the precise TPM/COIlb relationship is likely to, 
differ according to cigarette type or the system used for exposure of animals. 

Under similar conditions of exposure, at least on the particular machine 
.iiscd for our work, TPM dose aspg/g LItS was least in the rat compared with 
hamsters, guinea pigs and mire. The rat also showed considerable variability 
in TPM levels recorded in the respiratory system. More extensive observa¬ 
tions on rats [2] indicate that a 4-fold range in TPM dose achieved by ani¬ 
mals exposed under similar conditions is common for this species. . r .< 

A limited number of observations on guinea pigs indicate that relatively 
high TPM dose levels can be achieved in this species. The animal tolerates 
exposure to smoke extremely well and docs not appear to be particularly 
irritated by smoke, as do all other species. The consistency of dose levels 
achieved in the guinea pig reflect the behaviour and steady breathing pattern 
observed for this species during exposure. 

Of course, the choice of species for inhalation toxicity studies will not he 
determined entirely on the basis of dosimetry data. The availability of such 
information should, however, allow a more rational choice of animal for such 
experiments. 
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SUMMARY • 

Smoke inhalation dosimetry studies have been carried out on rats, using 
a new exposure system^ A range of cigarettes, tobacco types and smoke 
concentrations was used. . 

Penetration of smoke into the lungs was clearly demonstrated, and loads 
of total particulate matter (TPM) of up 1. mg were defected in the lower > 
respiratory system of rats. The mass of TPM deposited was affected by the 
smoke concentration during exposure. 

• Deposition of TPM in the head of the rat was lew in relation to total 
respiratory system deposition. A pattern of predominantly lung deposition 
was achieved under the conditions used for this series of experiments. This 
pattern was not affected by changes in smoke dilution level, cigarette or 
tobacco type. ...:• ;. : , . 


■;.v; J-Tj. i'~i v . 


INTRODUCTION 


The rat is currently being used extensively in a number of laboratories 
carrying out ‘inhalation toxicity studies witli tobacco smoke. The work 
reported_in this paper is concerned with particulate deposition in rats sub- 
jccled to smoke in a new inhalation machine. 

The aim of the work was to determine particulate deposition levels in rats 
subjected to diluted smoke under varying conditions. Some of the variables 
which were examined in this series of experiments included the effect of 


• Request for rrprints to Dr. Hintut. . .. ‘ . . ' ■ • . 

Abbreviations: CfJltb, carhoxyharimichihin; IJCHP, ilecachlorohiphenyl; Dili), p,p*- 
(liclilnrutiiphcnyIiliehJoroelhano; TPM, total particulate mailer. 
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. cigarette and tobacco typo, smoko dilution level and the sex of the animal 
on the deposition of smoke particulates in the respiratory system. 

Although a limited amount of information on dosimetry is beginning to 
emerge, more basic work needs to be done on what is now considered to be 
an increasingly important aspect of inhalation toxicity studies with tobacco 
smoke. At this stage, the fairly extensive data presented below added to our 
present knowledge on smoke particulate deposition in the rat, provide a back¬ 
ground for further studies and for comparison of data from other laboratories. 

MATERIALS AND METHODS 






Y\ 


i V.WUI 11 


V 


VNf 4 • 


J The exposure system used has been described in detail elsewhere [1], 
During exposure of animals smoke was generated under standard conditions 
and diluted to the desired level before passing to the exposure chamber of 
the inhalation machine. Diluted smoke filled the chamber throughout the 
whole of the exposure period. .. ~ ■/ . 

Rats were obtained from Anglia Laboratory Animals (Wistar derived, 
strain CFI IB)and maintained using conventional procedures. During exposure 
animals were fitted in restraining tubes, usually in groups of three, around 
the central exposure chamber. 

The cigarette types used, their general characteristics and the exposure 
conditions selected are shown in Table I. Smoke dilutions were selected at 
particular levels based on a simple j:roportipn of whole fresh smoke to air. 
The levels shown in the table are calculated from actual settings of flow 
meters on the exposure.system during dosimetry runs. The cigarettes used 
covered a fairly wide range of delivery of total particulate material. Plain 
and filter types were used, and cigarettes were made from two basic tobacco 
blends. ' : - v - • 

Animals were allocated to the various experimental groups and, for all 
except one group, were subjected to a smoke acclimatisation period prior to 
an exp osure to sm oko from cigarettes spiked with the particulate phase 
marker. 

... During acclimatisation, the duration of exposure was increased gradually 
over 5 days until animals wore subjected twice daily to the exposure regime 
detailed in Table I for each cigarette type. This full exposure schedule was 
given on successive days and on the 3rd day an exposure to smoke contain¬ 
ing the’particulate marker was carried out.. .v>.o,ie, • • w 

Assessment .of .total particulate malarial deposition in animals was carried 
out using techniques based on the use of DCBP as a particulate phase marker 
[2J. Cigarettes were injected with DCBP (approx. 2.2 mg/cigarette) and 
suitably conditioned before being used. For all cigarettes, the transfer of the 
particulate phase, marker to mainstream smoke and DCRP/TPM ratios were 
determined. Following exposure to “spiked” cigarettes, animals wore rapidly 
( killed and tissues removed for analysis of DCBP, and hence TPM, retained in 
tire various regions of the respiratory system. ' . ’ ;■ 

The respiratory system was divided into 5 regions 
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TABLE I ‘ . 

CIGARETTE TYPES AND EXPOSURE CONDITIONS USED FOR DOSIMETRY 
STUDIES ON RATS 


Ciga¬ 

rette 

Description 

TPM 
delivery 
to expo¬ 
sure 

chamber 

(nig/cig.) 

CO 

delivery 

(mg/cig.) 

Smoke 

dilution 

CSC'* 

(smoke/ 
air v/v)- 

Chamber 
smoke concen¬ 
tration 

(mg/i). . , 

Exposure * 
time (min) 

A • 

70 mm, plain, 

37.6 

19.9 

1 in 14.0 

7.7 

10 


flue-cured. 







all lamina 




--- • 


B 

85 mm (with 
15 mm tip) 

20.2 

14.9 

1 in 11.4 

5.6 

9 


fluc-curcd 







Virginia 

* 




* ■’ ? J ' . 


blend 

• ’ . .1 1 • 


7 •-< i 


-• .: - 

C 

85 mm (with 

22.6 

17.2 

1 in 5.4 

13.4 

9 


21 mm tip) 



1 in 9.8 

7.3 

• •'* - - i -v - » 

■! ^ ; ^ , 


U.S. blend J 



1 in 28.5 

2.s 


D 

' 85 mm (with 
21 mm tip) 

18.7 ' 

15.3 - 

1 in 9.3 

6.8 • 

8 - 


Modified U.S 

• _ • „• 

. | . 



■■ - i 


blend 







1 Equals nearest whole puff number to standard butt length of 23 mm. 


brain), (2) skinned lower jaw and tongue, (3) larynx, ( 4 ) trachea and (5) 
main bronchi and lungs. Samples were placed in pro-weighed jars and stored 
under deep-freeze conditions pending analysis. 

Tissue samples were cut into small sections and extracted for 3 hours with 
refluxing cyclohexane in Soxhlet thimbles containing sodium sulphate. The 
crude extracts were concentrated on a Biichi evaporator then applied to in¬ 
dividual columns of alumina (Activity grade super 1). The columns were 
developed with cyclohexane which was discarded and the DCBP-containing 
fraction was eluted with ether in cyclohexane (15% v/v). 

. The cluate was concentrated to small volume under vacuum, made up to 
a standard volume (5, 10 or 25 ml) with added DDD as internal standard. 
Aliquots (1 pi) of these solutions werg analysed J;o,r. DCBP usingJt,Eerkin. 
Elmer MocfiafFtfr' CSLiC fitted with dual Ni" ECD at 300° C. The glass col¬ 
umn (2 m X 3.0 mm i.d.) packed with 3,8% QV-1 on 80-100 mesh Chromo- 
sorb W (HP), was maintained at 260°C. •" ' 7 ! 

The DCBP was determined by a comparison with a calibration curve pre¬ 
pared'from a series of standard solutions, _ • - ~ 

COHb levels in blood samples taken immediately following exposure were 
determined using an IL GO-Oxiineter (Instrumentation Laboratories Lim*‘ 
ited). ' ' '' ;V /■ ■' ■ - -7 "• ' ■■■ ... .... 
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Animals subjected to smoke from cigarette A, were not acclimatised be¬ 
fore exposure to DC HP-lagged smoke was carried out. 

The effect of varying smoke dilution on TPM deposition and pattern of 
distribution of TPM in the respiratory system was carried out using cigarette 
C. 

KESUI.TS 


r 


Raw data derived from animals exposed to smoke from each of the ciga¬ 
rettes used for this work are shown in Table II where deposition in the head 
and lower jaw samples has been combined to give total head deposition. Con¬ 
ditions varied to some extent for each of the series of exposures and detailed 
comparison of the data in this form is not particularly useful. However, the 
results do raise several interesting points which arc worth commenting upon 
at this stage. ■ ■ .. 

COHb levels were very similar in all groups of animals with mean values 
ranging from 25 . 7 % to 33.0% COHb. Animals clearly did inhale smoke 
vapour phase and DCBP determinations confirmed that smoke particulate 
material was deposited in all parts of the respiratory system. Without excep¬ 
tion, TPM load' was greater in the lungs than in any other part of the respira¬ 
tory system of the animals. Compared with the level of particulate deposi¬ 
tion in the complete lower respiratory system, the mass of TPM deposited 
in the head of. exposed rats was modest. Under the exposure conditions used 
for this part of the work, TPM deposition levels were within the approximate 
range of 350 pg—850 pg/animal. TPM retention per animal for the tissues 
examined was calculated at from 0.18% to 0.37% of the mainstream TPM 
which passed through the exposure chamber. „• 

The calculation of percentage distribution of TPM detected in the various 
tissue samples analysed is shown in Table III. For all animals examined in 
this scries, the largest proportion of TPM was found in the lower respiratory 
system. A mean of 17.9% of total TPM was detected in the head of one 
group of rats. For the remaining three groups, taking combined data for 
male and female animals, less than 10% of TPM was recovered from the com¬ 
plete head. The distribution of TPM marker in the head of these rats was 
low, when comparison is made with figures obtained for other laboratory 

rodents [3]. .. - * - •• •• : :; ; , 

The animals exposed to smoke from cigarette A showed the highest per 
cent deposition of particulates in the head. Rats in this group were exposed 
without prior acclimatisation to smoke from high delivery, untipped cigaret¬ 
tes at the highest chamber smoke concentration used in this part of the 
study. Later (Table V), it is shown that low deposition of TPM in the head 
occurred in rats exposed to arr even higher sinoke concentration than that 
to 'which cigarette"A animals were subjected. Whether the process of accliina* 
tisation to smoke or filtration of mainstream smoke affects the deposition 
pattern in rats is not yet known. There was no obvious effect on deposition 
pattern due to exposure to smoke from distinctly different types of tobacco. 
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TABLE II . 

DEPOSITION OF TPM IN RATS EXPOSED TO SMOKE FROM FOUR,DIFFERENT CIGARETTES 
Figures shown are mean and (S.D.), 


Cigarette Smoke • 
: dilution 


Number , Mean 
and:sex of body ’ 
animals weight 

< 


Mean TPM deposited (with S.D.) 


weight (g) Head Larynx '* Trachea 

(pg) (Pg) " r (Pg) 


Lungs 

(Pg) 


Total respiratory * 
system TPM (pg) 


Mean blood 
COHb (%) 


A 

1 in 14.0 

6 i 

214 

147.6 

47.9 

34.8 

; 596.1 

826.3 

26.5 

;; 


Male . 


( 37.6) 

(48.8) 

(19.5) 

. (254.2) 

(254.3) 

( 8.1) 

B 

1 in 11.4 

9 ! 

197 

64.2 

31.0 

5 21.3 
; (12.2) 

647.3 

763.8 • 

26.1 


■ l 

1 in 0.8 

Female 


(31.3) 

(27.6) 

l (195.8) 

(226.4) 

( 6.5) 

C 

c [ ; 

19? 

36.5 

7.9 

- 6.7 

510.0 

591.1 

32.7 

• \ t 

i ‘ i 

1 Female 

• > 

(20.2> 

( 3.9) 

• ( 5-4) 

; (203.2) 

(202.3) 

( 6.8) 

e 

O .• 

.6 ' 

216 

43.4 

10.6 

5.4 

i 618.8 

678.2 

33.0 

: 

, ... ■'» i 

Male ■ 


(20.9) 

( 4.8) 

(115) 

(193.8) 

(197.0) . 

( 6.2) 

C 

IX in 0.8 

■’ 12 A , 

201 

40.0 

9.3 

6.0 

579.4 

634.7 

32.9 

Pooled 

data 

i 

• 1 H- r 

•' • P 

i C 


(20.8) 

( 4.6) 

( 4.0) 

i (202.4) 

(204.4) 

( 6.5) 

D 

• 1 in 9.8 

6 ' 

186 

35.0 

5.3 

7.3 

' 318.7. 

366.3 

26.S 


,-i : :: 1 

■ Fenrjale 


(17.3) 

( 2.0) 

( 3.8) 

(193.5) 

(207.0); 

( 6.3) 

D 

, • '■ J < . 1 

, 6 ’.I - 

225 

16.4 

7.7 

' 7.6 

: 393.6 ‘ 

425.3 : . 

25.7 


*'■' ( > : 

* Malftj . 


( 7.9) 

( 6.1) 

C4.3) 

(122.1), 

(133.8) 

( 5.7) 

D 

;1 in 9.8 

12 ' 

206 

25.7 

6.5 

7.5 

35C.2 : 

395.9 

26.3 

Pooled 

data 

T. 

. r 1 :; ' ! 

7 ; . 

l": i 

' •!} ■ 


, 06.3) 

( 4.7) 

( 4.1) 

(166.1); 

• i * i 

(176.8) i 

( 6.1) 


* Head, larynx, trachea and Iqhgs. 
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TABLE III 

MEAN PERCENTAGE DISTRIBUTION 01’ TPM IN WIIOI.K RESPIRATORY TRACT 
OF RATS EXPOSED TO SMOKE FROM FOUR DIFFERENT CTCARlCVrKS 


Cigarette 

Smoke 

Number 

Mean 

Percentage distribution of TPM 



dilution 

and sex of 

body 







animals 

weight 

Head 

Larynx 

, Trachea 

Lungs 




(e) 

(%) 

(%) 

(%) ■ 

(%) 

A 

1 in 14.0 

6 

214 

17.9 

5.8 

4.2 

72.1 



Male 






B 

1 in 11.4 

9 

Female 

197 

8.4 

4.1 

2.8 

84.7 

C 

1 in 9.8 

6 

192 

6.1 

1.9 

1.1 

90.9 

. * V* 

• ' ; ‘ 

Female 

6 

216 

6.4 

1.5 

0.9 

91.2 



Male 



- -V. ‘ " 



Pooled data 

1 in 9.8 

12 

204 

6.3 

1.7 . 

1.0 . 

91.1 

D 

1 in' 9.8 

8 ' ~ 

*186'' 

~ 9.6 

1.5' 

2.0 

87.0 

. r • ’• •’ * 


Female 




v --f> 


• < i’. V.'’ - 

V -;«* 

6 = .a - -■ 

225- ~ 

• a.g - - 

i.s ; : 

1.8 . 

92.6 , 



Male 






D 

Pooled data 

1 in 9.8 

12 

206 

6.8 

1.7 

1.9 

89.8 


v.. ■ * 

V 

* 'V* < v * ' 


TPM was detected in substantial amounts in the lungs of animals. It fol¬ 
lows that TPM dose for the various regions, expressed as pg TPM/g of tissue 
(Table IV), should be heaviest in the lungs and relatively low in the other 
regions of the lower respiratory system. There was no evidence, using this 
method of expressing dose, of particularly high deposition of TPM in either 
the larynx or trachea of rats. 

" Where direct comparisons could be made (cigarettes C and D) statistical 
analysis did not show any significant differences between sexes in either 
mass TPM deposition or TPM dose/g tissue (Table IV) to any region of the 
respiratory system. 

To assess the effects of differences in smoke concentration on deposition 
characteristics, pro-acclimatised animals were subjected to smoke from ciga¬ 
rette C" over a- wide range of concentrations. Chamber concentrations of 
smoke at the dilutions used are shown for each group of animals, together 
with appropriate dosimetry data, in Table V. 

As smoke concentrations in the exposure chamber increased, TPM mass 
deposited in the animals and blood COllb levels increased. Despite the 
changes in mass TPM deposition, the'overall deposition pattern remained 
the same. The largest proportion of TPM reached the lower respiratory 
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DEPOSITION OF TPM PER UNIT WEIGHT OF TISSUE IN RATS EXPOSED TO 
SMOKE FROM FOUR DIFFERENT CIGARETTES' 


Figures shown are mean and (S.U.) 


Cigarette 

Smoke 

dilution 

Number 
and sex of 
animals 

Mean 

body 

weight 

(g) 

Larynx 

(Pg/g) 

Trachea 

(pk/k) 

Lungs 

(PB/B) 

Complete 
lbwer respi¬ 
ratory sys¬ 
tem (pg/g) 

A 

1 in 14.0 

6 

214 

442.9 

310.6 

549.2 

515.2 



Male ■ 


(360.0) 

(119.0) 

(290.7) 

(250.2) 

B 

1 in 11.4 

9 

197 

447.7 

399.6 

601.9 

583.4 



Female 


(389.5) 

(272.8) 

(189.1) 

(185.6) 

C 

1 in 9.8 

6 

192 . 

102.6 

99.8 

464.7 

424.4 



Female 

- 

( 33.4) 

( 67.8) 

(170.4) 

(155.1) 



6 

216 

133.0 

84.3 

521.9 

475.7 


. .v - 

Male _ e 


( 57.7) 

( 27.5) 

(159.5) 

(143.8) 

C 

1 in 9.8 

12 

204 

117.8 

92.1 

493.3 

450.1 

Pooled data 

■ - • \ r * 


( 49.5) 

(52.3) 

(167.8) 

(151.7) 

D 

1 in 9.8 

6 

186 

75.1 

13G;8 

294.0 

274.1 



Female 


( 2G.6) 

( 61.1) 

(175.4) 

(161.6) 


-- 

6 -- 

225 

100.8 

- 125.7— 

334.9 

311.2_ 



Male 


( 90.1) 

( 76.9) 

(121.3) 

(114.4) 

D 

1 in 9.8 

12 

206 

90.7 

131.3 

314.5 

292.7 

Pooled data 


• 

( 68.4) 

( 69.7) 

(152.1) 

(139.3) 



region, particularly the lungs, and only a relatively small proportion deposit¬ 
ed in the head. Statistical analysis revealed no significant differences in per¬ 
centage deposition level at the three smoke concentration levels, although 
percentage deposition in the lungs did tend to fall and in the head to incrcasu 
slightly as the concentration of smoke increased in the exposure chamber. 

It is interesting to relate TPM deposition in the various respiratory regions 
to smoke concentration levels experienced by the three groups of rats ex¬ 
posed to smoke from cigarette C. In Table VI, the values for mean TPM dose 
to each of the various respiratory regions are expressed as ratios related to 
the corresponding TPM level found after exposure at the lowest smoke con¬ 
centration. Similarly, smoke concentrations are expressed as ratios relative 
to lowest concentration i.e. at the dilution level 1 in 28.5, smoke : air. 

The ratios of total deposition of TPM in rats, and of deposition of TPM in 
the lower respiratory system, lungs and larynx were very similar though 
slightly lower than the smoko concentration ratios for the different smoke 
dilutions. The trachea and head deposition ratios did not match smoke con¬ 
centration ratios quite so closely. v 
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DEPOSITION OF TPM IN MALE RATS EXPOSED TO SMOKE FROM CIGARETTE “C“ AT DIFFERENT CONCENTRATION’S 


Figures shown are group mass mean deposition (S.D.) and mean % deposition 


Chamber TPM ; 
concentration \- 
(mg/I) .. ; 

. ■ 

. 1. . 

Number 
of animals 

. i'i ■■ j ■’ 

l r * ' ( • 

•Mean 
: body 

J weight. 

.(c) 

TPM deposited 





Mean 

, Head 
(UK) ' 
(%) 

Larynx 

(UK) 

(%) 

Trachea 

(UK) 

(%) 

Lungs 

(UK) 

(S.) 

Lower * 
respiratory 
system (UK) 

Total respira 
tory system 
TPM (UK) 

COHb 

(^c) 

2.5 r= ; 

8 : ' 

: 223 , 

. 11.5 

! 4.2 

2.4 : 

233.5 

240.1 

251.6 

19.0 

’ * J 


i 1 * 

( 2.9) 

< 2.7) 

( 1.2)' 

(102.4) - 


( 100.7) 

( 16) 


“ ’ l, '.-1 ; ‘ 

•) 

. t 

4.6 

1 1.7 

1.0 

92.8 

; . 



7.3 ‘ 

6 ! ;• 

1216 

43.4 

10.6 

5.4 ■ 

- 618.8 f 

634.8 

678.2 

33.0 

' 1 :: : * 

v . i * 

t i * 

(20.9) , 

< 4.8) 

( 1.5); 

’ (193.8) ; 

J . 

( 197.0) 

( 6.2) 


ti 1 : ‘ ; - > 


6.4 ; 

1.5 

0.9 ' 

91.2 




13.4 - 

4 d 

223 

94.2 

19.S 

16.7 

994.5 i 

1031,0 

1108.3 

46.0 




(50.0). 

( 9.6) 

(12.8) 

: (287.5) r 

* • ' . 7 .. ; •- 

( 311.8) 

( 6.1) 




6.4 

1.3 

1.5 k 

1 

88.4 ‘ 

1. ■ 




* Sum of means of larynx, trachea and lungs. 
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TABU-: VI 


THE RATIOS OF SMOKE CONCENTRATION'S AND MASS TPM DEPOSITED IN 
VARIOUS REGIONS OF THE RESPIRATORY SYSTEM OF RAIS EXPOSED TO 
SMOKE FROM CIGARETTE “C" OVER A RANGE OF DILUTIONS 


Dilution 
level 
(smoke/ 
sir v/v) 

Smoke con¬ 
centration 
ratio 

Head 

Larynx 

Trachea 

Lung 

Lower respira¬ 
tory system 

Total 

TPM 

depo¬ 

sited 

1 in 28.5 

1 

1 

1 

1 

1 

1 

1 

1 in 9.8 

2.92 

3.77 

2.52 

2.25 

2.65 

2.64 

2.70 

1 in 5.3 

5.36 

8.19 

4.71 

6.96 

4.26 

4.29 

4.41 

..... " • 


- . /' 

i- . »•- 

^ *v'i. 


- — • - » 



DISCUSSION V, 

Analyses of respiratory system tissues confirmed that smoke particulate 
material effectively penetrated to the lungs of rats exposed on the new ex¬ 
posure system used for this work. Without exception, for a particular expo¬ 
sure situation TPM deposition was always highest in the lung, in comparison 
with the larynx, trachea and head of the rat. 

Deposition in the head of rats in ail groups, irrespective of cigarette type, 
restraining tube or smoke concentration used, was relatively low. The highest 
head deposition of TPM, expressed as a percentage of TPM in the complete 
respiratory system, was 17.9%. In other groups of animals TPM deposition in 
the head was consistently less than 10%, This finding is of interest in relation 
to other figures published in the literature for the rat and other rodent spe¬ 
cies [3], because it contradicts the view [4J that filtration of TPM in the 
nasal region of small laboratory animals is a major obstacle to the develop¬ 
ment of inhalation toxicity studies with cigarette smoke. 

TPM deposition in the head was highest in those rats which had not been 
acclimatised before being exposed to smoke from “spiked” cigarettes. Accli¬ 
matised rats in other groups exposed at similar concentrations of smoke 
showed a much lower proportion of TPM in the head. Although no firm con¬ 
clusions can.be drawn from- the comparison of data froth the different 
groups, the contrast in deposition pattern is striking and the question of ac¬ 
climatisation should be investigated more fully. - 

Information in this study relates to samples from 45 rats only. Analysis of 
a total of around 80 rats, including data not recorded in this paper, give a 
consistent picture of a low percentage TPM deposition in the head. The dala 
shown here arc based on analyses carried out following careful, prolonged 
and repeated extraction of samples. As far as is known they represent accu¬ 
rately the actual and relative amounts of TPM in the various parts of the 
respiratory system of the exposed animals. The evidence presented here 
seems to show that for the rat in our exposure system, at least, nasal filtra¬ 
tion was not a major obstacle to effective dosing of the lower respiratory 
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system with smoke particulate materials It is significant that rats exposed 
under the conditions used in these dosimetry studies do show within a 
relatively short time consistent and quite marked changes in lower respira¬ 
tory system pathology-. This important aspect of our work will be reported 
in detail as soon as possible. 

The difficulty of comparing inhalation studies carried out in different 
laboratories, using different exposure systems, has been stressed before. 
Figures presented here can be taken as relevant only to the exposure system 
and conditionsused for our work. They can not be used to draw conclusions 
about dosimetry characteristics of rats in general, or for animal: exposed 
under a variety of conditions on different smoking machines. 

This qualification is perhaps re-inforced by recent work [5] on the Syrian 
golden hamster. In animals exposed in one system (“closed") TPM deposi¬ 
tion in the head was 26.3% of total respiratory system load. For animals 
exposed in a second system (Hamburg II) the head deposition was almost 
halved, at 14.7% of a reduced total respiratory system load. Whatever the 
reason for the shift in deposition pattern; this experiment illustrates clearly 
that TPM mass deposition and distribution pattern may be affected by the 
exposure system used. - -- . - 

- For the range of smoke dilutions reported here, TPM load to the lower 
respiratory system of animals ranged from a mean of 0.29 mg to 1.03 mg 
TPM per animal. A lung TPM dose of approx. 1 mg was associated with a 
high mean COHb level of 46.0%. In our system, for a regime of 2 exposures 
per day separated by an interval of 4 h, the upper value of approx. 1 mg 
TPM per session, appears to be close to the maximum TPM dose which 
animals will tolerate reasonably-well following a short acclimatisation period. 
Whether this dose level could be increased substantially with a more prolong¬ 
ed acclimatisation of animals has not yet been determined. 

Over the range of smoke dilutions which can probably be most usefully used 
for long-term inhalation toxicity studies (1 in 5 to 1 in 30 smoke : air, v/v) 
mass TPM deposition in the respiratory system, but not the distribution pat¬ 
tern, was affected by the chamber smoke concentration. TPM deposition in¬ 
creased^ chamber concentrations increased, even at the highest concentra¬ 
tions used, when smoke was obviously markedly irritant to the rats. In the 
small experiment reported here; the' increase in the ratio of TPM load to the 
various respiratory tissues tended to be less than the increase in ratio from 
lowest to higher smoke concentrations. More work is needed to clarify the 
effect of duration of exposure and smoke concentration on the actual dose 
of TPM retained by animals. .... ... - ^ - 

Mean levels of TPM retained in rats did follow smoke concentration gradi¬ 
ent quite closely. However, it is apparent from calculated variance of means 
for all groups of rats, that the range of deposition of TPM in animals exposed 
under the same, conditions was quite wide. For the lungs a two- to four-fold 
difference in TPM load between the highest and lowest dose was common in 
a group of, say, 6 rats. Similar-variability in close within "groups of animals 
exposed under the same conditions has been show n for other species [3J. 
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J '■■is!fry S 


T . vV * 'f* . ; # / * r i ' ,/ ? il •''"ft , •V'' 


*• .• JJ- • *vi-•' .--V-S-•»» - *.* 4« Otn&rjti 
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■V,r. t-'-. 


?>*• - i 


BIOSTRUCTURE ;r * 

DETAILED BUDGET FOR FIRST 12-MONTH PERIOD 
7/1/77 - 6/30/78 C. 




1 *• j - V / 4 .' >. • • . 

j. ’ r-v’-* -V *-•*' •••-• . •: > * • .*• •. 

.■'>:* v .)S ; Personnel ,-v-.' 

‘ — . -iv , ' • ■ . .-s 

• V 77' 7_, •’■.■.> •• <- 

• 7 .: ; > Principal Investigator 
; ; (Paul Davies) 

- . r V. v ^../Technician ' 

■ ‘ l ’ ’ . '‘ . **■'■ .V. vV-i,-,. • r V ‘ " • 

.^^-‘Technician 

• $vtiir-. 


% Time ; S . Salary 
100 $25,000 


100 

100 


• 9,000 
9,000 


Fringe Benefits 
' $5,250 

1,530 
1,530 


166. 


... ^ c-j," 

• ■ .N ■ 1 1 ... ... ■! 1 

'■ ..v- . Ss 


Total' 


$30,250 


-vJfM 


•. x 


■■^'■".A'Suoolies 


t -l , - .4 * • • 1 . . 

■ glassware, film, fixation materials 

' ... . . . ■ . « ....... 


-n : 7 

' / .y ' Travel 


Other Expenses 

Medical illustration, journals, photogopying, maintenance 
service contracts 


vteh 

... . *'■ "! vf/iirt 

10,530 . 
10,530 /Jg® 

: V. 

' ■. % SKBSjSS 

.: is,ooo 

, ’<y.rr-.-r 

,•; : . : 

1,000 ’ 

■ • ■. 

7 


3,000 


• 7 . 


O 

*•." 3; 


TOTAL DIRECT COST 


$70,310 

" .jelm 

■ 
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r^f.V.v 


. *t w/; v*. xftS i * • ’j. 

/ •• -,V- ?■-• 

:-■&■ :•* ■:■■/ 


. 164. 




--:r‘ r- 
^ ’•• • - ■ c ' 
&i&t'X€e£ ■*■■ • 1 ." • J « ■ i « r\. M 

Personnel 


' BIOSTATISTICS 

■■'^ DETAILED BUDGET FOR FIRST 12-MONTH-PERIOD 

* -V. r'*'- ' 

, ; 7/1/77 - 6/30/78 


,* r- 

-V 

"ivit; 

.••VS ■ •'‘•.Vi 

- v. ■ 




% Time 


,/A;" . ■: 

Equipment 

/^•^Hewlett-Packard 25 calculator (2) 

i;..J , . .... 

" ■ - 

. Supplies 

/^^/Miscellaneous expendables 


Salary 


$23,000 


Fringe Benefits 
- $4,830 


•• i -V' 


Jotal 

•: - - • ,■*>* 

$27,830 ; 


> ••• nv. ■;■ • 


. \’r v’V', 


400 . ;AA- 

.' ■ ' ■; 

• > / % - -'-f 

400 ' AA 

. ■ ’vs 


-Travel 


.7^: : Other Expenses 

PROPHET (NIH) Computer costs 
Harvard computing service 
•r Computer hardware service contracts 
Medical illustration (etc.) journals 

•'%AA>yA: - 
•^'AAx-v:. .. _ 


6,000 

1,000 

2,500 

1,000 


TOTAL DIRECT COST $39,930 


H-’k- K: A 


• ^V*" 

:.^ A> r 




: f -• *• ' 

V? , 

>■■'**& *.?• W- 
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• • -s.r.'i- » . 













;' A . 






Vv : ■ ■ ■ : ‘.c 

v ;. , : v 


. BIOSTATISTICS 

r i’ - r 

■ budget estimates for all years of support requested 

7/1/77 - 6/30/80 


A7 - • 


v ‘ : ’*• " V 

V r ^ s - V - 

■f *,<;y -►* • • \ ■ 

■ • : • •" v 
v !\ v 'A--.- i £ • •*'"i. • .«•■■■ 

. V -t*. *: 


First Year 


Second Year 


Third Year 


!ff| Personnel 


27,830 ^ 

'-I ; 30,056 ’ ■ 

32,461 

.. f \ r • - - - " 

Equipment 


400 

' ■■ ■ ■ . ■ 







Supplies 

V*i." 

400 

i ^ 


%■*'> ■-y 





.;^:;i*“>Travel .0 

•• Vr: . - ■'* 

Domestic 

800 

800 

1,000 

4^': 0ther ; • • 

'.v: 

10,500 

11,000 

11,000 

-frv-.%jTotal 

- : <V.. • •• 


39,950 

, 41,856 

44,461 

■. ■ v •: •' 


■ * . s; . ‘ -0/-. 



%$,£ f ykr ' • 





yjyf- ■>'*:• ■ r ‘v- ■■■/. 



THREE YEAR TOTAL 



163. 


'. ■ V <i; i ’■ - 

- ' ■•V'" -• 


V-VV . , 
' s * .? • -. : -f r> :-y ( ? 


vv-\5<;a 


$126,247 


-> !"// • . ‘ 


, - - j? iV. -V ' 


•..■a. 


•Vxn«: 




r ) 1 • ~rl *. •* . - - t 


:.fc- • 



hk 

o 

o 

CJ 



CO 



C/l 

> •• ’■ 


•sj 

r: M : : 


C5 

.. . ''**%• 

• r V'?'* 

, ;v‘ ‘ 


■ 

f •/ ; 

- 1 ' • -. „ '. '0 : ; . ’ 



... .. 4 /'-;- 


^■v- - o'-. 
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BIOCHEMISTRY 


DETAILED BUDGET FOR FIRST 12-MONTH PERIOD 


■■ . . ‘ 

162. 




7/1/77 - 6/30/78 


:■ Vi' ' ’ • - ■ 

** <;•'<* .r'” ;■* \ l.‘ v . 

V :• v r . >. 

y, v • , *’ v 

yfeV. ’ Personnel 

v -• : ■**/.T *» *■“' • v 

'>V‘ {: Principal Investxgator 

(David Drath) 

• iiv .’:''’.'0 

' Research Assistant 

" ' Research Assistant 


Equipment 


% Time 


• 100 


$28,000 


12,000 

9,000 


Fringe Benefits 


$5,860 


2,040 

1,260 


• • -• 

,v _ i 

Total 

$33,860 v-v 


. 14,040 . Vs, 

10,260 ' • ^ 

* , 7 " --.vi 

. .. : *V>V 

• 1 ■'- 


^ .Gilford model 250 spectrophotometer 
Quartz cuvettes 

Yellow springs instrument oxygen monitor 
,' Shandon Southern Power Supply 

\ ■ ■■ " ’ V 

L Supplies 

.<■ 

' Experimental animals 
'/ Laboratory supplies 


12,000 "V' :; 
250 

1,700 a 

500 ‘ - ; * 

. •. st * : *4. 
. * .C, .1.- . 

■ > : *k:;** 

4,000 . 

4,500 • V, 


Travel 

Domestic 

Foreign 


Alterations 


1,100 ,r% 

■ ■ 900 .0 

■ V‘S| 

’ V-Vr 


Hood installation 


2,800 


Other Expenses 


Medical illustrations, publication costs, photography, 

photocopying, journals and books, professional societies 


2,700 


TOTAL DIRECT COST 


$ 88,610 


1003535767.SSS 

> .• : • 
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W: 





Personnel 

Equipment 






Supplies 



Travel 




.’•%& ' ■.*&•• • 

.• Alterations 

, v.'.-v 

:Other 

Total 







BUDGET 


BIOCHEMISTRY . : J •' 

ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED 
\ t 7/1/77 - 6/30/80 1 ' ' • 



Domestic 

Foreign 


First Year 

58,160 

14,450 

8,500 

1,100 

900 

2,800 

2,700 

88,610 


\ r -Mi' 


; i?. Second Year 

Iv,.. 


62,813 


;&• Third Year 

,7T“ ! ~~ 

. . " 67,838 


' 

• •:a 

(V ' m; ; a 

• r. V ' ■’?** ' r * :*’■ Jft’ii f; 

7 

• » • <r*t 

•:»’ *■« ,*• * •. 

» - . S * * -V - ’.»> vc-. ; • 


; ;.jV• 





9,350 

10,285 

■ 

- v’y . ■ •*. . 


• , V - 



’ 1,200 

1,400 

,. /<:{ "f/. 'iiM 

. •. .V- ./,f . 


1,000 

1,000 ; 



4,010 

78,373 


4,347 

84,870 


THREE YEAR TOTAL 


- " 

A'iVv 
Wi Af 

•: 

, • 4 >’ '•■At’- 

••• • 

$251,853 
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• ‘ .vM 





' v 2 . 

• - 

■' aav s*/: 






.</' • / / \ ■■■■ i .'^' 

■'*n- , 


'ft ?- . / v 


J > 1 .' ’ . • . \ 

'* j * f -<-v\- ■ ’ ■’■ 

<# - t: -v . ' " 

V. i -* ' r * r 


= -'- ■ > • 

BACTERIOLOGY 


'S ■V"’ v.y 4.:. *«\ 


^160. -,cvfc? 




DETAILED BUDGET FOR FIRST 12-MONTH PERIOD 
7/1/77 - 6/30/78 






Personnel •' n 

: A • --- . •. ■ -• * 1 

s5V-V^ : :, \ Principal Investigator 1 

(Vijay Mahajan) 

lirffjVkt Jt r ' r ; t. j' t i .,\. v 

. ' ‘ -• 

Research Associate ' 1 

•• : 

.. '4V Research Associate i 

*. • j/iV A 

-- -v. . - •••. 

*V'* • 

**' Supo 1 i es 

V. ;■ * \/‘ r - - -t: : 

Animals 

Expendable supplies 

'Mlfe/iv v ." ■// ; ■ . 

■ •' " "•' . - 

; •' ■ Vi -vv Travel . 

™ Other Expenses 

' /'f -' : y'YU 1 ' ’ 

/•; Photocopying, illustration 
' Equipment maintenance and repair 

' o ..Mr » ' . 

’A- 

.• , ■ • •• •: ■:, 

■ Vr-V ■- - ■ : 

'^y' ! ' ■. ■ ;.>• ; , 

.'••tvViV; .. ‘. • 


jV 

: - 1 '-"A-l > h ‘l, ' 


% Time \ 

•<: ■ ' 3 • ■ , ■, 

Salary 

• yv. ; 

: Fringe Benefits 

Total 

100 ; 

'V ‘ .... * ><j; 

$26,000 

- $5,460 


$31,460 

/ ioo 

V 14,500 

2,465 


’ 16,965 

loo ; 

9,000 

1,440 


'10,440 


-•••” c > 

8,000 

"■ 9,500 ■&$'¥ 

, -i 

800 

V v 

. • ' 

2,400 
* >800 


TOTAL DIRECT COST 


$81,365 

' : ‘ viiP 

" ; i ' r .^l ;• 


H* : 
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v* ■* "• — 

J < I.' ■%', . - . . ,/ 

f' ' V ' • \ 


T**- e ' ’ ~'?r - ‘ 

’ 5 v** 'i *'. \ 

-■ * ;; ■ ; •■.. . 4 .-' 


BACTERIOLOGY 


■ V • < ;;-.. BUDGET ESTIMATES FOR ALL YEARS'OF SUPPORT REQUESTED 


'•' > ■; ■' ; ; " ’ ^ -v '//.M’ 


7/1/77 - 6/30/80 


i,■ •• • ••••:• • -' 

V- . V :■;•..<•.■ v. ; .» 

' - • • ' - - 


•S *•: ; • 

-i:! 


■ First Year 


Personnel ' > ' ' 58,865 

J ..v - *K\* • • C';v -. . 

: J . SijppUes ‘^v. / 17,500 

- .. - 

; Xv.Travel ‘V-800 


■ -if \ ■ '^■ r " • v.-’ 

Other ' 

V, - ,» T • . # ' . 

,»i ' O'.'* ’ ••■•. r 

? Total . 


• •-*• - _" t 
* • - * J r^Y 5 'j ' - • * 




4,200 

81,365 


: ; :- •-•• ■ V ■ ■■■■■■ 

IOLOGY ' < r: 

- 

YEARS OF SUPPORT REQUESTED . '. 

: ■ " • ' . '■ 

6/50/80 

/ ... • _ •*'>• ^ L* 

;■ ■• '■ . 

■ " . ' ''■'■■■ ' - ■ . 

• ; ' ' • V * ••• ’ . •• v- ....... ,• 

Second Year Third Year 

- v, ■ v 

63,574 68,024 

•■■...• ;■ if• 

18,000 19,000 ,v. 

• ■" - ' '• - - ’ - : 

^ ^ .. , 1 : 


63,574 


18,000 

1,000 

4,500 

87,074 


19,000 

1,000 

5,000 

93,024 


THREE YEAR TOTAL 


• : .•■ji.lL* .»■. . «. 'r 

V 

$261,463 

• \7. 


~..l» ' v v 

• ' • .• i ■;* . 

j.y '• 

- • • - ., >■ 

/v- '• 


: ■ v; : - ■'•■ii 

• Svv&M 

w * • i >-2 

- ■ • • • 3 • 

■ ^v- 


‘..'Vs*.— 
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■r 
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158. -r 


•*\.v; • 

, ■' i 

v' * * % 








'■ ANIMAL INHALATION FACILITIES 
DETAILED BUDGET FOR FIRST 12-MONTH PERIOD 
7/1/77 - 6/30/78 






•'v\ : V>K*v ”> 




t' T ) 


• • A • 


*. V '■ ’ ■ J t. 


Personnel 


% Time 


^Principal Investigator 
(Val Pochay) 


X0‘' V: ' 


a*'".M achine Operators (2) 


.* Vx*~ ' 'V i ■ • 

. H, r Animal Handlers (3) 


Part-time crew 


»■ ■ •" >' Vv_V x ' , ' . 

• v*: ** 


‘ ^ a * • 




Equipment 


Racks and exposure tubes 

A v*V ''*■ Y/vjW,',: 

Supplies 
Animals 

Animal supplies 
Cigarettes 


Salary ... Fringe Benefits Total 


A'- 


„ _ ' . *V .< . * . 


100 

$17,000 

N) 

■ > * 

OO 

<T> 

O 

$19,890 

‘ , J'j'? . 1 r - 

‘ • $ * < - • 

. .Wj. . 

100 

13,520 

. 2,298 

15,818 


•\ 

y vV . / .;•• • 



i.--V »:N< 

100 

, 22,740 

3,638 

26,378 

r • ,-V* V-‘ 

100 

11,000 

1,760 

12,760 

•- i 

/k r 'r 




2,000 


4,500 

5,000 

5,000 


• K v- x 

: ; 

, <} /: 

, .i (• . 


- v ■ : 


Travel 


Renovation 


y. <■ . 


Other Expenses 

Machine maintenance 
Medical illustration (etc.) 

Service contract (air-conditioning) 


500 


1,500 


•*• ’ L: ■ V rjr. 

- A >;:>!• 

w r ..... 

-.’V - ■rhstl 

. ’ . -ir 


' 2,500 
1,000 
1,100 




TOTAL DIRECT COST $97,946 




. «■*. •' ’ -it.- 




••' ,JLis. > • . 






1003535771 , WC , ; 
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.V 


• Vv-V.: 
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v'W'Vvv-- ■ 

:■■/: 'w /.... v :. ... 

•- ^ v. 

I" 

'v:' ':>'v\ 

" J 

•' •■• V-'^ ‘ : : 
*a- iV s' ‘ ■ - . • : .'■ - 

-V> - • 

" Personnel 

■,‘4$ -• Equipment 

■■'••• ■ ■ 

few-;' Supplies 

Travel ; fe 
fe^feRenovations 

'i*/; ' * i;--' vf. ■ 

< : ; S : '-iP ther .' 

' ■. . 

;; ,v - Total 

.; •%-• \-.r--}; ■ . ,' 

. * -*■ VJ* : . 

. „ <: V ■ -y\ \ 

• • .. „••; 

1 ,v : v- •■ , -'.■■• 




.. 

•*v. r ‘ -i. V v; • 

•- V-N .-•V.-.v ? 

<hwA 

> 4 ;' /’ "• ".•* 

* v ' 

■ y' \i f - '• 
*- r ' /r* ’wfe- •• 

*• *r ’?«■-/- *** -1 


_ .fe ' ' ANIMAL INHALATION FACILITIES 

BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED 

: V , 7/1/77 - 6/30/80 


First Year 
74,846 
2,000 
14,500 


1,500 

4,600 

97,946 


Second Year 
' 80,834 
2,000 
16,500 


Kyii 

Third Year 


6,000 

105,834 


THREE YEAR TOTAL 


r s 7 , 300 

.18,000 

S0 ° 

' — — — — • - 1 ' -; 

6,000 , 

■ " ; '< :••; - ♦.* flft*WT 

1£«22& 

■ -» 


. $317,580 

•v;.'/v,vfe^.'; 






o 
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e: 


'--Sit !%■•>** 

'C • 


. v?- y.p; : ' j • .*' 

.v-A ir-tiH • ,?r ’ .<,•■• . 

- --A/v -X-^ \ * 

- V. '■ -i-''*•« C* _v 

■' 

.'>■*■ 'Vyi V?4 *.y ■■ .■ ■ - *"* 


ANALYTICAL CHEMISTRY 

DETAILED BUDGET FOR FIRST 12-MONTH PERIOD 
- , 7/1/77 - 6/30/78 ■ '' 


Personnel ■/'/,V ; ’ : V-. 

?*'* i* ■ - /- a* ;• \ 

Ti v:: *•* v ” 1 V''* rv^ 

:-#v3P'^ Principal Investigator 
■ ' (Melvin First) . 

Sfyi' vS^i^V^V. ■<■'■’■“'/V • %•' . 

.•^•SkV; Co-Principal Investigator 

’• ' 

' . .. . ■ . Senior Research Associate 

:S& 

.• ••; vr’-.. 

.j/i.-:-.,', Research Associate 

• >i»-. . 

\ 

Vf-' 


% Time 
" VAR 

• 80 
50 
100 


Salary : Fringe Benefits 
$ 2,500 ' ? $ 388 

. 7 ‘ * ; . . _■ ' ' ^ i' •' 

18,000 2,790 

12,000 1,860 

14,000 2,170 

2,000 .290 


, Shop Mechanical 6 Electrical) 15 

•*n•• ... ' 

Equipment 

v. • > 

Nitrogen determination apparatus for gas chromatography for 
'/P '’ V'- nicotine analysis 

■!>v Pyrolysis unit for gas chromatography 
v Temperature programmer for gas chromatography 
" Gas chromatography columns C4) 


A .v • Supplies 

■ 1 - s' Glassware, chemicals, microsyringes, maintenance and repair 
, items for gas chromatography, mass spectrograph smoking 
' machines, consumable office supplies 


. v- .• U 


; l* • 

' ; 


Travel 


Other Expenses 

Telephone, journals and publication costs, medical illustrations 


. . •/ 

"yl - •••';. W'iA' i-.*:, 

. To "f A 1 '^Vi* 

i£l±i p+v&r&t 

$ 2,888 

20,790 V 

13,860 
, 16,170 * : 
2,290 

' i.\ y .. v ■> 


2,500 

2 , 200 . 

1,300 

450 


'.i' 

.. •' S'n 

. . 7 ■ ' 

,*v>‘ •'! 


.5,700 

;1,000 

500 






TOTAL DIRECT COST $69,648 


■" 

■. 

•' ' 'f' - 








1003535773 
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• ■'/ ■ 

Iv v 
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']?*' Cv'-i ■'" 

*: y . . * 

' ■ V- 
•"< ' -:-v - ■ 

. : '■- ' ‘ . 


, ^ ;■•/■• 
V>>*. 


ANALYTICAL CHEMISTRY 


. BUDGET ESTIMATES FOR ALL YEARS OF SUPPORT REQUESTED 
L4-""V-- 7/1/77 - 6/30/80 


- “ vi 


First Year 


Second Year 


Third Year 


:4«$fMfPersonnel r'y y 


<?v^r Equipment 

t- "-v Supplies 

.jj- r"t ••«•■' - v " •' ■ 

Travel 

••/n;-.';. ; 

Other 

W- 1 * 

. : <■ ■ 

. ’vV'i' Total 

.*>: v.. ••-. 

... • 

• *..• .•■ 

• ;•* •■■■ V 

I -~ 

. .*•--■ 

; :•* V vv'/;V'v : ' - 


i ^ V' V. * 

■ ‘Ji? ,*.-/<.> *' 

>*■ .« -.•(■■ ■.>■■. 

■ ,v:s - 
■•••■' . '»!• 

• 4 -*>• ' c - : 

.<1 •'V;*VV 

• '••VvY-- - ■■-■ ■ 

•I./. > '.. . 

.' '■ .- A- ■ -. :■. 4 


Domestic 




-A-, ,k 


155 • 

. •••>*$$$ 

•- ■ /V* 

:v4^4 

■ : „ •’<•_ *. .?r; 

' | 

■y, • 

L J_ ■•• \r£; *s\ 

-v;*T 


55,998 

: ' : ;-"'4r r 60,478 

’ 65,316 




' *• 


6,450 

/"‘' r . v .- 




. 



5,700 

... 6,000 

6,500 . 

■ ■ ■ ' 


■ -- , 


■ r * .v “'•<? 

1,000 

1,000 

1,000 

- • • 
-.. •■ - V^ 

500 

1,000 

1,000 


69,648 

68,478 

73,816 



THREE 

YEAR TOTAL 

$211,942 


■>. .«:<»%• 
.’.'•'-.ri. 

. •>< K>f. 

i 

-i.'-v'Kr 


t.8V« 


I 


;a.;., t* 


i .V' 


o 

O 

CO 

CA 

CO 


V.-’Mlc 


. • .■ ' . ' v• '' ' , . •>:.: 

.* *'• , *•.-;• -f ■ r 
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I * . ./• v. * • ,, . . 

.y yj -\~ , V-, •■■. . .. .. 

i *4" 11 /r .4';../;':; - y -. : "V.\ ti ;. 

I ■. . ;:- ", ’ ’ ’ 'v> -, .. ■ 

1 • -»v*. •••-■;•... -'!■■■ ' . ' ' 

W ■ ■ DETAU 

V ,<>iv.;£V - ■. . '•• ‘ *■ • 

■ ; v. ; • 
r ' >.v .. ■ 

1 ; ... 
■■%*${$*&&•■ Personnel ■• 

.1. :*}.;'<*&&' 44'-—- • ; •• 

• - . ■•'•••-. ■ 

■ Administrative Assistant 

,'f'^fq-y--- . , 

vN *.;,v Secretary •' 

'ft « :<z . • - 1 “ * f-f - -v • • * • 

.. ■' .• L‘.' " ■ 

X :r.^. Secretary 


administration • 

. detailed budget for first 12-month period 


7/1/77 - 6/30/78 


* .BiW.-Wii'i:*- ■. * w* juiuici \v - . • 

*1SP4~' - ; “■ . ij!2£ ., .■ ^ 

;3f ASSis “" t I”" ’ $27,0C0 ' 

Secretary ’ , nn ' 

.. 100 10,500 

7 ' ■ : :■■■ .100 . 9,000 

■ ’.--.I' , 

iW^-Bquw ■ . ■ • • 

-- 

di ^ h °- - —ecus 

: ■ ‘ 

• ■' '’.V'' % l//- Supplies ■...' • 

,v -• 1 '' ; ■ 

' v '' Postage •• •'•/ 

i.- Stationery 

m '‘Qiiri;.* 

S - ravel 

1 ^-' «cyJ» " 

'■ '■ Other Expenses 

//;•'4. -- .. 

/ w’ . Books and journals 

Luncheons, site visit 

^P^r : <f ervices * Photocopy, medical illustration 

• -.[-s-v*. 

«-• &/> a 4 /-. t . - . - 

T '" ' , ; : 

! . •”■ total direct cost 


■- V Y- 




Fringe Benefits ’Total 

$ 2 ,890 •' ; $19*890^^^ 


1,785 

1,530 


: 12,285' v t|^ 

10,530 


-• ■■ 

; '• -•* 

.1,500 

:• w": 

. ‘W .ji'- 

2,000 ; v< *- 

1,500 

v * ' ■ Vi*'. 

; 3 y: - K 


5,000 •' 

v ' ' V. V.f'V'v t 

-v .■ 

2,000 ,-^v'* 

: - . 4,500 

, 15,000 

■ . .. •' 

; ^ 1 ■ '--C.,.’ 

$74,205 ’ 


...■ Cl 

' ” ‘ ":.'i . 

" , i • • " 


Source:‘https ://www.industrydocuments.ucSf.edu/ctooS r /f|^l§OOlE}* 




